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THE  MISSION  OF  AGARD 


The  mission  of  AGARD  is  to  bring  together  the  leading  personalities  of  the  NATO  nations  in  the  fields  of  science 
and  technology  relating  to  aerospace  for  the  following  purposes: 

- Exchanging  of  scientific  and  technical  information; 

- Continuously  stimulating  advances  in  the  aerospace  sciences  relevant  to  strengthening  the  common  defence 
posture; 

- Improving  the  co-operation  among  member  nations  in  aerospace  research  and  development; 

- Providing  scientific  and  technical  advice  and  assistance  to  the  North  Atlantic  Military  Committee  in  the  field 
of  aerospace  research  and  development; 

- Rendering  scientific  and  technical  assistance,  as  requested,  to  other  NATO  bodies  and  to  member  nations  in 
connection  with  research  and  development  problems  in  the  aerospace  field; 

- Providing  assistance  to  member  nations  for  the  purpose  of  increasing  their  scientific  and  technical  potential; 

- Recommending  effective  ways  for  the  member  nations  to  use  their  research  and  development  capabilities  for 
the  common  benefit  of  the  NATO  community. 

The  highest  authority  within  AGARD  is  the  National  Delegates  Board  consisting  of  officially  appointed  senior 
representatives  from  each  member  nation.  The  mission  of  AGARD  is  carried  out  through  the  Panels  which  are 
composed  of  experts  appointed  by  the  National  Delegates,  the  Consultant  and  Exchange  Programme  and  the  Aerospace 
Applications  Studies  Programme.  The  results  of  AGARD  work  are  reported  to  the  member  nations  and  the  NATO 
Authorities  through  the  AGARD  series  of  publications  of  which  this  is  one. 

Participation  in  AGARD  activities  is  by  invitation  only  and  is  normally  limited  to  citizens  of  the  NATO  nations. 
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PREFACE 


The  economical  advantages  of  applying  transonic  How  technology  to  aircraft  design  has 
created  a large  number  of  computational  methods  to  predict  and  analyse  transonic  flows. 
The  proof  ot  validity  and  the  refinement  of  such  methods  depend  primarily  on  experimental 
results.  Consequently  errors  inherent  to  data  generated  by  any  individual  test  facility  may 
enter  the  computer  codes  thus  restricting  their  applicability. 

To  aid  in  the  development  and  refinement  of  computational  methods  and  to  improve 
their  applicability  and  compatibility  an  EXPERIMENTAL  DATA  BASE  was  established, 
presenting  selected  test  results  and  detailed  geometric  descriptions  of  representative  airfoil, 
wing,  wing-body  and  body-alone  configurations.  In  addition,  the  basic  limitations  of  the 
available  data  as  well  as  suggestions  for  future  tests  designed  to  reduce  these  limitations 
are  discussed  in  detail. 


Professor  Dr.  J.BARCHE 
Chairman 

Fluid  Dynamics  Panel  Working 
Group  04 
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I . INTRODUCTION  AND  OVERVIEW  OF  CONFIGURATIONS 
by 

Jurqen  Barche 

DFVLR-AVA,  Sunsenstr.  10,  D-3400  Gottingen 


1.1  Objectives  and  Scope  of  work 

The  well-known  economical  advantages  of  applying  transonic  flow  technology  to  aircraft 
design  has  created  a world-wide  interest  in  methods  predicting  and  analysing  such  flows. 
Consequently,  a large  number  of  computer  codes  exist  today  reflecting  past  and  present 
theoretical  and  numerical  standards  in  the  solution  of  the  basic  flow  equations.  Since 
proof  of  validity  and  refinements  of  computational  methods  are  primarily  based  on  experi- 
mental results,  erros  inherent  to  data  generated  by  any  individual  test  facility  may 
easily  enter  a computational  method  thus  restricting  its  general  applicability  and  com- 
patibility. 

To  improve  the  applicability  of  transonic  technology  to  practical  aircraft  design  the 
AGARD  Fluid  Dynamics  Panel  (FDP)  established  the  Specialist  Working  Group  WG  04: 

EXPERIMENTAL  DATA  BASE  FOP,  COMPUTER  PROGRAM  ASSESSMENT 


with  the 


OBJECTIVES 

"To  assess,  screen  and  identify  the  highest  quality  2-D  (section)  and  3-D 
(wing-body)  data  available,  particularly  in  the  transonic  speed  regime, 
which  is  urgently  needed  as  reference  data  in  the  development  and  refinement 
of  costly  computer  programs  for  aircraft  design.  Data  will  be  analysed  with 
consideration  for  relevancy  to  geometric  configurations  suitable  for  analytic 
comparison  needs,  test  instrumentation,  procedures,  conditions,  corrections, 
and  adequacy  of  range  of  test  variables." 

As  a consequence  of  the  urgent  need  for  the  Data  Base  a period  of  only  one  year  was  given 
the  Group  to  accomplish  its  task.  To  guide  the  Working  Group  FDP  defined  the 

SCOPE  OF  WORK 

"The  Group  will  recommend  at  the  earliest  possible  date  the  best  2-d  and  3-D 
data  available,  if  acceptable  as  a base  data  set,  and  provide  detailed  geometric 
descriptions  of  models.  The  Group  will  define  required  additional  testing  to 
establish  adequacy  of  and  confidence  in  the  data.  A programme  of  action  will  be 
recommended  including  which  facilities  should  be  utilized  to  obtain  the  needed 
data  in  an  expedient  manner  without  excessive  demands  on  any  one  country  or  faci- 
lity. The  final  selected  data  will  be  published  as  an  AGARD  report." 


1.2  Group  Members  and  Meetings 


To  assess,  screen  and  identify  the  highest  quality  data  available  for  the  Data  Base  and 
to  assemble  these  data  into  a final  report  specialists  in  theoretical  and  experimental 


transonic  flow  research  1 

Lave  been  nominated  by 

the  delegates  < 

The  WG  thus  formed  had  the  following  members: 

T.W.  Binion 

ARO-AEDC 

USA 

G.  Bucciantini 

Aeritalia 

Italy 

P.J.  Bobbitt 

NAS A- Langley 

USA 

H.  Korner 

DFVLR- Braunschweig 

Germany 

M.  Monnerie 

ONERA 

France 

L . H . Ohman 

NAE 

Canada 

J.  Slooff 

NLR 

Netherlands 

E.  Stanewsky 

DFVLR-GOtt ingen 

Germany 

H.  Viviand 

ONERA 

France 

K.G.  Winter 

RAE-Bedford 

UK 

The  Group  was  chaired  by 

J.  Barche 

DFVLR-GOtt ingen 

Germany 

and  assisted  by  numerous 

specialists  from  industry  and  researi 

countries . 


To  accomplish  the  tasks  two  meetings  were  arranged.  The  first  one  was  held  at  AGARD-Head- 
quartes  at  Neuilly,  France,  during  Dec.  8 through  Dec.  10,  1976.  Here  evaluation  criteria 
were  established,  and  configurations  and  data  previously  submitted  by  the  members  were 
reviewed  and  a pre-selection  carried  out  according  to  these  criteria.  The  second  meeting 
was  hosted  by  ONERA  at  Modane  from  Sept.  22  through  Sept.  24,  1977.  Topics  of  this  meet- 
ing were  the  final  selection  of  configurations  and  data  to  be  included  in  the  Data  Base, 
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recommendations  for  additional  testing  on  existing  and  new  configurations  and  the  set-up 
of  guide  lines  and  a final  time  schedule  for  the  preparation  of  this  AGARD  report. 


1.3  Overview  of  Configurations 
1.3.1  Evaluation  and  classification 

To  select  the  highest  quality  data  from  all  data  submitted  by  the  WG  members,  a general 
set  of  EVALUATION  CRITERIA  was  used  covering  items  related  to  (see  Table  1.1) 

• the  type  of  model 

• the  actual  model  geometry 

• the  range  of  freestream  conditions  and  testing  techniques  employed,  and 

• the  wind  tunnel  and  instrumentation  used  in  gathering  a specific  set  of  data. 

The  application  of  the  criteria  was  supported  by  questionnaires  which  had  to  be  completed 
for  each  configuration  submitted.  These  questionnaires  also  form  the  basis  for  the  pre- 
sentation of  all  information  on  models,  wind  tunnels,  test  environments,  etc.  in  this 
report . 

To  facilitate  the  selection  of  data  by  a potential  user,  the  configurations  and  associated 
data  analysed  and  presented  here  are  divided  into  three  categories: 

• two-dimensional  configurations  (airfoils) 

• wings  and  wing-body  combinations,  and 

• body-alone  configurations. 

The  data  for  each  category  are  presented  in  Appendices  A,  B,  and  c,  respectively,  with  a 
"Guide  to  the  data"  preceding  each  set  of  configurations. 


1.3.2  Two-dimensional  configurations 

The  final  selection  of  two-dimensional  configurations  was  based  on  the  criteria  listed  in 
Table  1.1  with  emphasis,  however,  placed  on  the  knowledge  of 

• the  transition  location 

• the  magnitude  of  wall  interference  corrections  and 

• the  availability  of  measured  boundary  conditions,  and  on 

• the  number  of  facilities  in  which  a model  was  tested. 

The  model  uniqueness  was  used  as  an  additional  criterion  of  same  weight  in  order  to  pro- 
vide a wide  range  of  test  cases  without,  however,  disregarding  the  criteria  mentioned 
above . 

The  list  of  two-dimensional  configurations  finally  selected  starts  with  the  conventional 
airfoil  NACA  0012  which  has  been  and  still  is  widely  used  as  reference  model  for  the  in- 
vestigation of  wall  interference  effects. 

The  symmetrical  shock-free  supercritical  airfoil  NLR  QE  0.11-0.75-1.375,  designed  by  the 
Nieuwland  Hodograph  method,  was  tested  specifically  to  verify  experimentally  the  existence 
of  shock-free  supercritical  flow. 

The  CAST  7 is  a 12%  thick  supercritical  design  of  moderate  rear  loading.  The  data  set  for 
this  airfoil  includes  results  from  boundary-layer  profiles  and  tunnel  wall  pressure  measu- 
rements as  Well  as  surface  pressures.  The  NLR  7301  represents  with  16.5%  the  thickest  of 
all  supercritical  airfoils  submitted.  For  the  supercritical  configuration  SKF  1.1  data 
with  extended  maneuver  flap  are  included  while  for  the  subcritical  design  RAE  2822  a set 
of  boundary  layer  data  is  provided  covering  subcritical  as  well  as  supercritical  local 
flows  with  at  least  one  example  of  shock  induced  boundary  layer  separation.  For  the  super- 
critical airfoil  NAE  75-0.36-13.2,  designed  for  low  lift,  upper  and  lower  wall  pressures 
are  included.  The  MBB  A3  is  the  thinnest  airfoil  of  the  set  (8.9%);  furthermore,  the 
supercritical  wing  of  the  3-D  configuration  "MBB-AVA  Pilot  Model"  of  data  set  B3  is  based 
on  this  airfoil.  Similarly  airfoil  9a,  the  last  in  the  list  of  2-D  configurations  and  a 
Whitcomb  design,  is  used  on  the  TF-8 A supercritical  wing  research  airplane,  presented  as 
data  set  B5. 

The  airfoils  included  here  together  with  characteristic  geometric  parameters  and  parti- 
dular  features  of  a specific  data  set  are  listed  in  Table  1.2;  the  complete  data  sets 
are  given  in  Appendix  A. 


1.3.3  Three-dimensional  configurations 

Due  to  the  increased  complexity  of  testing  and  computing  three-dimensional  flows,  the 
number  of  3-D  conf igunt ions  found  adequate  for  inclusion  into  the  Data  Base  was  less 
than  the  number  of  2-D  configurations.  It  is  assumed,  however,  that  the  five  configura- 
tions and  associated  data  selected  represent  a sufficiently  wide  range  of  geometries  and 
experimental  results  to  allow  an  assessment  and  future  refinement  of  three-dimensional 
computational  methods. 
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As  simplest  examples  of  three-dimensional  flows  two  half-wing  models  have  been  included 
The  first  one  is  the  low  aspect-ratio  wing  ONERA  M6  tested  over  a wide  range  of  Reynolds 
numbers.  The  second,  the  ONERA  AFV-D  with  a rectangular  planform,  was  tested  at  sweep 
angles  between  zero  and  60°  with  corresponding  aspect  ratios  of  2.7  to  8,  respectively. 
Wing-body  interference  effects  are  demonstrated  and  can  be  assessed  by  the  results  for 
the  wing-fuselage  configurations  "MBB-AVA  Pilot  Model"  with  a wing  based  on  the  supercri- 
tical airfoil  MBB  A3  of  data  set  A8  and  the  "RAE  Wing  A",  both  models  represent  rather 
low  aspect  ratio  designs.  The  supercritical  wing  research  airplane  TF-8 A - AR  = 6.8  - 
was  chosen  as  an  example  of  a complete  model  with  vertical  and  horizontal  tail.  The  model 
was  developed  for  flight-testing  a wing  based  on  the  Whitcomb  supercritical  airfoil  of 
data  set  A9 

The  three-dimensional  configurations  included  here  are  listed  in  Table  1.3;  the  complete 
data  sets  are  presented  in  Appendix  B. 


1.3.4  Body-alone  configurations 

It  was  also  felt  that  experimental  results  for  representative  body-alone  configurations 
should  be  included  here.  Four  configurations  were  selected.  The  first,  an  ogive-circular- 
cylinder  model,  represents  a typical  missile-type  body  while  the  second,  MBB-AVA  Body  of 
Revolution,  is  more  representative  of  an  aircraft  fuselage.  The  latter  model  was  used 
extensively  to  investigate  the  influence  of  various  aft-body  shapes  on  the  flow  develop- 
ment. The  NAE  T3,  a cone-cylinder  model,  and  the  ONERA  C5 , a body  of  revolution  with  a 
distribution  of  cross  section  area  representative  of  a complete  transport  type  aircraft, 
were  extensively  used  to  study  wall  interference  effects. 

The  body-alone  configurations  included  are  listed  in  Table  1.4;  the  data  sets  are  given 
in  Appendix  C. 


EVALUATION  CRITERIA  mum 

• TYPE  OF  MODEL 

- Application  of  data 

- Complexity  of  model 

- Type  of  design  pressure  destribution 

Pressure  gradients  in  the  supersonic  region 

Sustained  adverse  pressure  gradients  and  demand  on  boundary  layer 
Presence  of  shock  waves 

Sensitivity  to  changes  in  Reynolds  number  and  location  of  transition 

- Type  of  geometry 

• ACTUAL  MODEL  GEOMETRY 

- Accuracy  in  determining  actual  model  geometry 

- Deviations  from  desired  geometry 

- Aeroelastic  effects 

• RANGE  OF  FREESTREAM  CONDITIONS  AND  TESTING  TECHNIQUE 

- Freestream  conditions 

Mach  number 
Model  attitude 
Reynolds  number 
Temperature  equilibrium 

- Testing  technique 

Transition,  free  or  forced 

Location  and  type  of  transition  fixing 

Transition  verification 

• WIND  TUNNEL  AND  INSTRUMENTATION 

- Test  section/model  size 

Tunnel  width/model  span 

Tunnel  height/chord 

Blockage  ratio 

Wail  corrections  applied 

Flow  quality  in  test  section  proper 

Length/test  section  height 

2-D  aspect  ratio 

- Was  model  tested  in  other  tunnels  or  in  free  flight 

Agreement  of  results 


TWO-DIMENSIONAL  CONFIGURATIONS 


THREE-DIMENSIONAL  CONFIGURATIONS 


See  foot-note  of  Table 


2.  LIMITATIONS  OF  AVAILABLE  DATA 
by 

Travis  W.  Binion 

Sverdrup/ARO,  Inc.,  Arnold  Air  Force  Station,  Tennessee  37388 


2.1  General  Remarks 

In  making  wind  tunnel  tests  at  transonic  speeds  for  the  purposes  of  aircraft  design,  em- 
phasis is  placed  on  the  attainment  of  high  Reynolds  number  in  order  to  approach  as  near 
as  possible  to  flight  conditions.  On  the  other  hand,  for  the  purpose  of  providing  data 
to  assist  in  the  development  of  calculation  methods  the  test  requirements  may  be  con- 
sidered from  a somewhat  different  point  of  view.  It  is  quite  clear,  for  the  type  of 
pressure  distributions  associated  with  modern  wing  designs,  that  viscous  effects  are  sig- 
nificant even  at  full-scale  Reynolds  numbers;  for  example,  it  is  not  uncommon  to  find  a 
reduction  of  as  much  as  20%  in  lift  for  a typical  design  condition  compared  to  expecta- 
tions from  inviscid  flow  calculations.  It  is  probably  true  to  say  that  viscous  effects 
will  continue  to  be  an  important  aspect  of  all  subsonic  aerodynamic  designs  in  which  the 
vital  function  is  to  decelerate  the  flow  over  a surface  from  the  high  velocity,  which 
provides  the  lift,  to  the  maximum  pressure  recovery  at  the  trailing  edge  without  flow 
separation.  The  more  rapidly  this  deceleration  can  be  performed,  the  greater  the  extent 
of  the  surface  over  which  the  lift  can  be  maintained;  hence,  in  general,  the  most  suc- 
cessful design  will  be  the  one  which  achieves  the  most  rapid  pressure  recovery  without 
separation  of  the  boundary  layer.  The  consequence  of  this  is  that  boundary-layer  growth 
and  its  effects  will  be  large.  Any  worthwhile  calculation  method  will  have  to  include 
the  boundary-layer  effects.  Thus,  for  the  purposes  of  validating  calculation  methods  the 
requirement  for  achieving  high  Reynolds  number  may  not  be  so  great.  Of  course,  the  Reyn- 
olds number  must  not  be  so  low  that  the  character  of  the  flow  is  changed,  thereby  demand- 
ing a completely  different  representation  from  that  at  the  target  full-scale  Reynolds 
numbers  at  which  the  calculation  methods  must  aim.  In  addition,  the  position  of  transi- 
tion must  be  known. 

The  other  dominant  factor  requiring  attention  is  the  test  environment.  It  is  unfortunate 
that  the  facilities  required  for  testing  at  transonic  speeds  introduce  two  difficulties. 
Whereas  the  use  of  ventilated  tunnels  ameliorates  the  constraint  effect  of  the  walls,  the 
precise  nature  of  the  boundary  conditions  at  the  walls  is  generally  unknown  and  the  fluc- 
tuating disturbances  introduced  into  the  flow  are  increased  compared  with  solid  walls. 
Experiments  are  required  in  which  the  constraint  effects  are  not  only  small — even  at  the 
expense  of  reduced  Reynolds  numbers,  on  the  basis  of  the  argument  above — but  in  which  the 
boundary  conditions  are  determined  directly  by  flow-field  measurements.  As  far  as  flow 
disturbances  are  concerned  the  emphasis  so  far  has  been  placed  too  strongly  on  the  meas- 
urement of  pressure  fluctuations  and  insufficiently  on  the  identification,  separately,  of 
the  vorticity-mode  or  acoustic-mode  of  the  disturbance  field.  Further  discussion  of  the 
various  factors  which  may  influence  the  reliability  of  the  data  is  given  in  the  following 
sections.  Significant  advances  have  been  made  in  recent  years  toward  a better  under- 
standing of  some  of  these  effects  and  further  work  is  in  progress. 1* 


2.2  Flow  Non-Uniformity 

Spatial  velocity  and  angularity  gradients,  of  course,  affect  the  flow  uniformity  and 
could  be  interpreted  as  local  changes  in  wing  twist  or  sweep.  In  general  practice,  wind 
tunnels  are  calibrated  with  an  empty  test  section  by  measuring  the  centerline  static 
pressure  distribution  from  which  the  centerline  Mach  number  distribution  is  calculated 
using  an  average  total  pressure  measurement  from  the  stilling  chamber.  Flow  angularity 
is  either  inferred  from  upright  and  inverted  model  tests  or,  on  occasion,  from  point 
measurements  made  with  various  types  of  probes.  Rarely,  however,  are  detailed  spatial 
measurements  of  the  velocity  and  flow  angularity  fields  made  in  regions  occupied  by  typi- 
cal models.  For  most  test  objectives  these  presumably  small  gradients  may  be  of  little 
consequence.  For  precise  data  assessment,  however,  they  can  be  significant.  The  flow 
uniformity  information  which  does  exist  on  each  of  the  tunnels  is  given  with  the  respec- 
tive data  sets. 


2.3  Three-Dimensional  Effects  in  Two-Dimensional  Tests 

The  influence  of  the  walls  normal  to  the  span  (the  sidewalls  in  most  instances)  has  not 
been  studied  adequately  in  two-dimensional  (2D)  tests.  For  a lift-curve  slope  of  2u  the 
simple  model  of  Preston2  gives  as  the  downwash  correction  at  the  centerline  of  an  airfoil 
of  aspect  ratio  A,  spanning  a tunnel  of  width  b,  with  displacement  thickness  of  the 
boundary  layer  on  the  sidewalls  6*,  as 


Aa  4 6^ 
a A TT 


(1) 


♦Superscript  numbers  refer  to  references  listed  at  the  end  of  each  section  of  the  report. 


Preston's  model  does  not  correspond  closely  to  experiments.  The  results  of  Bernard- 
Guelle3  and  the  more  recent  unpublished  work  by  Chevallier  at  ONERA  have  led  to  an  ap- 
proximate empirical  result 


which  appears  to  be  independent  of  the  airfoil  aspect  ratio.  The  result  holds  only  for 
flow  with  no  strong  shock  waves.  For  supercritical  flows  the  magnitude  of  the  constant 
of  proportionality  varied  rapidly  between  zero  and  8 with  angle  of  attack  and  Mach  number. 
At  present,  there  is  no  theoretical  basis  for  a data  correction  nor  any  evidence  that  the 
empirical  corrections  devised  are  directly  applicable  to  other  facilities.  However, 
values  of  the  ratio  of  the  displacement  thickness  of  the  boundary  layer  on  the  sidewall 
to  the  semi-width  of  the  tunnel  are  given  in  the  data  sets  so  that  the  effect  may  be 
evaluated  when  a reliable  method  for  doing  so  is  devised. 

It  is  known  that  three-dimensional  (3D)  effects  readily  develop  in  the  turbulent  boundary 
layer  of  flows  which  are  nominally  two  dimensional.  This  three-dimensionality  is  likely 
to  be  amplified  by  interaction  with  a shock  wave  or  in  a separated  flow.  In  a definitive 
experiment  it  is,  therefore,  essential  to  determine  spanwise  variations  of  the  boundary- 
layer  properties  and  to  eliminate  them  if  possible.  Spanwise  variations  can  arise  from 
variations  in  transition  position  caused  by  irregularities  in  the  free  stream,  in  the  air- 
foil surface,  or  in  a transition  trip.  For  the  two  cases  (A3  and  A6)  for  which  boundary- 
layer  results  are  presented  the  measurements  do  not  satisfy  the  simple  form  of  the 
boundary- layer  integral  momentum  equation.  For  A3  the  discrepancies  are  irregular;  but, 
for  A6,  in  accordance  with  boundary- layer  experiments  for  other  airfoils,  the  measured 
growth  of  momentum  thickness  in  regions  of  adverse  pressure  gradients  tends  to  exceed 
that  calculated  from  the  measured  shape  parameter,  skin  friction,  and  pressure  gradient. 

In  the  past  this  type  of  discrepancy  has  been  variously  attributed  to  the  effects  of  the 
normal  stress  terms  omitted  from  the  momentum  equation,  to  the  effects  of  normal  pressure 
gradients,  or  to  convergence  of  the  flow.  The  explanation  is  not  identified  in  the  pres- 
ent data;  however,  because  the  measurements  are  made  over  an  appreciable  spanwise  extent, 
flow  convergence  is  unlikely  to  be  the  full  explanation.  It  is  important  that  the  effect 
should  be  explored  further  in  future  measurements. 


2.4  Support  Interference  for  Complete  Model  Tests 

Examples  have  been  published  where  major  influences  of  the  effect  of  the  model-support 
sting  have  been  shown  on  afterbody  and  tail-surface  pressure1*  and  on  afterbody  drag. 5 
These  examples  were,  however,  rather  extreme  in  that  the  insertion  of  the  sting  into  the 
models  involved  large  distortions  of  the  aft  end,  and  the  stings  passed  beneath  the  tail- 
planes  in  fairly  close  proximity.  The  configurations  (B3,  B4,  B5)  of  the  present  data 
sets  which  were  sting  supported  all  had  relatively  large  bases  and  it  was  not  considered 
necessary  to  include  information  on  the  geometry  of  the  stings. 


2.5  Aeroelastic  Effects 

The  term  aeroelastic  in  the  context  of  this  report  means  the  static  deformation  of  the 
test  article  caused  by  the  aerodynamic  loads.  The  aeroelastic  problem  is  to  determine 
the  deformed  coordinates  and  attitude  of  the  test  article  at  the  test  conditions  of 
interest.  The  aeroelastic  effects  can  be  manifested  in  the  2D  case  as  spanwise  changes 
in  incidence  and  distortion  of  the  airfoil  and  in  the  3D  case  as  changes  in  attitude,  di- 
hedral, wing  twist  and  chordwise  deformations.  The  deformations  are  aggravated  under 
conditions  of  high  dynamic  pressure,  thin  wings  and  swept  wings.  However,  most  2D  wind 
tunnel  models  are  relatively  short  span  and  solidly  constructed  so  that  aeroelastic 
deformations  are  negligible.  A possible  exception  is  the  thin-trailing-edge,  rear-loaded 
configurations  which  would  be  affected  by  aeroelastic  deflection  of  the  rear  portion  of 
the  airfoil,  if  it  occurs.  For  3D  models,  wing  bending,  wing  twist,  and  model  support 
deflections  can  significantly  affect  the  model  coordinates  and  attitude.  State-of-the- 
art  correction  methods6  generally  require  the  specification  of  stiffness  coefficients  ap- 
plicable to  the  particular  configurations.  Aeroelastic  corrections  have  been  applied  to 
the  RAE  wing  model  (B4) , and  wing-bending  data  are  presented  for  the  NASA  F-8A  model  (B5). 


2.6  Flow  Unsteadiness 

Of  the  three  modes  of  flow  unsteadiness — turbulence,  noise,  and  temperature  spottiness — 
noise  appears  to  be  the  most  important  in  present  transonic  wind  tunnels.7  However,  the 
measurement  of  turbulence  at  transonic  speeds  is  not  straightforward,  and  the  information 
in  most  transonic  tunnels  is  limited  to  measurement  of  pressure  fluctuations.  Although 
there  is  still  no  completely  reliable  method  of  predicting  boundary- layer  transition  lo- 
cation for  the  general  case  with  various  types  of  disturbances,  it  is  well  established 
that  tunnel  noise  does  influence  transition  location,®  presuming  of  course  transition  is 
not  fixed  by  mechanical  roughness.  Hence,  for  those  cases  in  which  the  unit  Reynolds 
number  is  below  about  3 x 107  per  meter,  noise  can  have,  indirectly,  a significant  effect 
on  measured  data.  The  noise  influence  can  perhaps  be  characterized  by  an  "effective" 
Reynolds  number  for  non-laminar  boundary  layers.  Unfortunately,  a priori  definition  of 
the  proper  effective  Reynolds  number  is  not  yet  possible.®  Much  more  understanding  of 
the  physice  of  boundary-layer/turbulence/noise  interaction  is  needed  before  the  effective 
Reynolds  number  concept  can  be  used  with  confidence  for  transonic  testing.  Turbulence/ 


noise  information  has  been  given,  when  available,  for  the  data  presented.  It  is  hoped 
that  at  some  later  date  this  information  may  be  used  to  assess  the  turbulence/noise  ef- 
fects on  the  data  with  free  transition. 

Although  there  are  indications10,11  that  free-stream  turbulence  can  have  an  influence  on 
attached  boundary  layers  and  may  affect  the  conditions  for  separation  onset,  neither  ef- 
fect has  been  fully  investigated.  There  is  little  evidence  to  show  that  noise,  after  it 
affects  transition  location,  further  affects  either  the  development  of  the  turbulent 
boundary  layer  or  separation,  per  se.  Experiments  dealing  with  this  problem  have  pro- 
duced either  inconclusive  or  negative  results. 12 


2.7  Wall  Interference 

Perhaps  the  largest  unknown  in  the  data  presented  herein  is  the  effect  of  wall  interfer- 
ence. In  classical  wall  interference  theory!3  the  wall  interference  effects  were  mani- 
fested as  an  incremental  velocity  (blockage),  incidence  (upwash),  drag  (bouyancy) , and 
lift  and  pitching  moment  (streamline  curvature) . The  magnitude  of  the  corrections  is  de- 
pendent upon  the  test  section  shape,  wall  geometry,  and  a model-to-tunnel-size  parameter. 
The  theory  has  been  successfully  applied  to  relatively  low-speed  solid  and  open  wall  wind 
tunnels  in  which  the  wall  boundary  conditions  are  well  known  (zero  velocity  normal  to 
the  wall  or  constant  boundary  pressure  for  the  solid  or  open  wall,  respectively),  and  the 
model  could  be  represented  by  a single  vortex  or  doublet.  With  the  advent  of  the  venti- 
lated wall  wind  tunnel  in  the  late  1940's,  the  concept  of  a homogeneous  wall  boundary 
condition  was  introduced1'**16  in  which  the  discrete  wall  slots  or  holes  were  replaced  by 
an  equivalent  homogeneous  wall.  However,  independent  verification  of  the  homogeneous 
concept  has  never  been  satisfactorily  demonstrated  even  at  low  speeds. 

In  those  cases  in  which  the  theory  has  been  used,  the  equivalent  homogeneous  boundary 
condition  was  determined  numerically  to  satisfy  empirical  criteria,  i.e.,  the  boundary 
condition  was  used  as  a best-fit  constant.  Concern  about  tunnel  boundary  effects  in  the 
transonic  speed  range  has  led  to  a re-examination,  in  recent  years,  of  the  ventilated 
wall  interference  at  transonic  speeds.  The  results16  reveal  that  the  boundary  condition 
is  a strong  function  of  the  wall  configuration  and  the  boundary-layer  development  along 
the  wall.  The  effect  of  the  wall  boundary  layer  appears  so  strong  that  its  modification 
by  the  model-imposed  pressure  gradient  is  significant.  Thus,  not  only  is  the  boundary 
condition  unique  for  a particular  tunnel,  it  is  also  unique  for  the  particular  model- 
tunnel  combination, and  the  test  conditions,  i.e.,  Mach  number,  model  incidence,  and 
Reynolds  number . 18 < 19 > 20  Since  the  transonic  interference  field  is  dependent  upon  the 
model  shape,  it  is  not  appropriate  to  represent  the  model  by  a single  vortex  and  doublet. 
The  model  must  be  represented  by  an  appropriate  distribution  of  equivalent  thickness  and 
lift.  Although  the  test  condition  bounds  are  not  clear,  there  are  some  cases  with  super- 
critical flow  18 , 20  which  do  appear  to  be  amenable  to  simple  Mach  number/incidence  correc- 
tions. For  cases  in  which  the  supercritical  flow  region  cannot  be  considered  small  with 
respect  to  the  tunnel  dimensions,  the  corrections  are  no  longer  manifested  simply  as  a 
blockage,  bouyancy,  upwash,  and  curvature  effects,  but  as  a more  complicated  distortion 
of  the  flow  field,16  which  can  strongly  influence  the  airfoil  shock  and  separation  pat- 
tern. In  the  worst  cases  there  simply  is  not  an  equivalent  free-air  flow  condition  cor- 
responding to  the  one  the  model  is  subjected  to  in  the  wind  tunnel. 

Unfortunately,  precise  quantitative  assessment  of  the  effects  of  wall  interference  in 
ventilated  wind  tunnels  operating  at  transonic  conditions  is  beyond  the  present  state-of- 
the-art  except  in  those  two-dimensional  cases  in  which  sufficient  measurements  have  been 
taken  near  the  tunnel  boundaries  to  allow  realistic  prescribed  boundary  conditions  to  be 
used. 16, 18  However,  some  qualitative  information  can  be  obtained  from  2D  inviscid  anal- 
yses. TSFOIL  developed  by  Murman,  et  al.,21  was  employed  to  determine  the  possible 
sensitivity  to  wall  interference  of  several  of  the  airfoil/tunnel/test  condition  combina- 
tions presented  herein.  The  analysis  employs  a finite  difference  solution  to  the  tran- 
sonic small  perturbation  equation  for  a 2D  flow  past  a lifting  airfoil  in  free  air  or 
with  ideal  homogeneous  boundary  conditions  at  the  tunnel  wall.  It  should  be  emphasized 
that  the  method  cannot  be  considered  exact  because  of  the  small-perturbation  assumptions 
which  are  expected  to  be  less  reliable  in  a confined  than  in  an  unconfined  flow.  The 
treatment  of  shock  waves  is  also  not  correct,  no  allowance  is  made  for  viscous  effects, 
the  test  section  is  considered  to  be  infinitely  long,  and  the  wall  boundary  conditions 
used  are  idealized  for  either  porous  or  slotted  walls  as  the  case  may  be.  It  is  con- 
venient to  characterize  the  tunnel  boundary  condition  in  terms  of  an  ideal  wall  interfer- 
ence parameter,  P,  defined  such  that  P = 0 corresponds  to  a solid  wall  and  P = 1 corre- 
sponds to  an  open  jet.  For  a slotted  wall,  P is  a function  of  the  tunnel  semi-height  and 
the  number,  width,  and  spacing  of  the  slots,  whereas  for  a porous  wall,  P is  a function 
of  Mach  number,  the  pressure  drop  across  the  wall,  and  the  velocity  normal  to  the  wall. 
Calculations  have  been  made  for  free  air,  a solid  wall  (P  = 0) , P = 0.2  which  corresponds 
to  a slightly  ventilated  wall  (perhaps  a 0.5  to  1%  porous  wall  or  a slotted  wall  with 
four  slots  and  4%  open  area),  and  P = 0.5  which  corresponds  to  a rather  open  tunnel  (per- 
haps a 5%  to  6%  open,  60  degree,  inclined  hole  wall,  a 20%  open  normal  hole  wall  or  a 
slotted  wall  with  8 slots  and  7%  open  area)  which  would  have  small  blockage  interference 
at  subcritical  conditions.  These  examples  of  wall  configurations  corresponding  to 
P = 0.2  and  0.5  should  not  be  construed  as  having  any  universal  significance.  Because  of 
the  many  variables  which  influence  ventilated  wall  crossflow  characteristics,  values  of  P 
for  a given  tunnel  may  deviate  substantially  from  the  examples  cited. 

The  theoretical  effects  of  variations  in  the  homogeneous  boundary  condition  for  the  RAE 
2822  airfoil  in  a tunnel  with  a height-to-air foil-chord  ratio,  H/c,  of  four  is  shown  in 
Fig.  2.1.  At  subcritical  conditions,  Fig.  2.1a,  the  perturbed  pressure  distributions 


exhibit  the  effects  expected  from  classical  theory.  The  flow  over  the  airfoil  is  accel- 
erated, compared  to  free  air,  in  a solid  wall  tunnel  and  decelerated  if  the  tunnel  is  too 
open.  The  magnitude  of  the  interference  only  qualitatively  conforms  to  classical  theory 
which  predicts  zero  interference  in  the  neighborhood  of  P = 0.5.  Simple  classical  theory 
does  ;iot,  however,  consider  the  effects  of  model  thickness  and  lift  distribution.  The 
interference  at  P = 0 and  0.2  is  well  within  experimental  accuracy.  At  the  supercritical 
condition,  however,  Fig.  2.1b,  the  interference  is  significant  at  all  values  of  P.  The 
fact  that  the  terminal  shock  location  with  P = 0 and  0.2  agrees  with  the  free-air  loca- 
tion is  fortuitous.  Since  the  sonic  line  intersects  the  tunnel  wall  with  P = 0 and  0.2 
forming  a bounded  supersonic  channel  flow,  the  terminal  shock  must  move  to  the  airfoil 
trailing  edge  which  is  where  the  shock  happens  to  be  in  the  free  air.  The  tunnel  wall 
does  cause  a distortion  of  the  supersonic  region,  compared  to  the  unbounded  case,  which 
results  in  the  increased  static  pressure  over  the  airfoil  upper  surface.  At  the  higher 
value  of  P,  the  boundary  condition  causes  a sufficient  decrease  in  local  velocities  so 
that  the  sonic  line  is  much  lower  than  the  unbounded  case. 

Other  calculations  are  available  for  the  RAE  2822  airfoil  at  one  condition  which  compare 
the  pressure  distribution  obtained  with  wall  constraint  included  and  at  an  equivalent 
free-air  condition.  The  equivalent  free-air  condition  was  obtained  by  applying  the 
classical  constraint  and  blockage  corrections.  The  calculations  were  made  with  the  RAE 
VISTRAN  program,22  which  includes  airfoil  boundary-layer  effects,  combined,  in  the  case 
of  wall  constraint  included,  with  the  method  of  Catherall.22  The  comparison  is  shown  in 
Fig.  2.1c  where  it  can  be  seen  that  apart  from  the  region  of  the  shock  wave  on  the  upper 
surface  there  is  good  correspondence  between  the  two  calculations.  It  would,  however, 
be  dangerous  to  generalize  from  this  one  example  that  such  good  correspondence  could  be 
obtained  for  all  conditions  with  supercritical  flow. 

The  theoretical  interference  at  zero  lift  is  illustrated  in  Fig.  2.2  for  the  NLR  QE  0.11- 
0.75-1.375  airfoil  in  tunnels  with  H/c  = 3 and  6,  respectively.  In  each  case  the  inter- 
ference closely  resembles  classical  theory  in  that  the  interference  is  negligible  at  P = 
0.5.  The  calculations  also  imply  that  H/c  = 6 is  sufficiently  large  to  avoid  interference 
effects  regardless  of  the  boundary  condition.  This  is  not  the  case  at  lifting  conditions, 
however,  as  shown  in  Fig.  2.3  where  the  interference  on  the  Cast  7 airfoil  is  presented 
for  P = 0.2  and  0.5  and  several  values  of  H/c.  At  P = 0.2,  even  at  conditions  in  which 
the  sonic  line  does  not  reach  the  wall,  the  calculations  indicate  the  tunnel  is  too  open 
to  attain  the  correct  expansion  over  the  upper  surface  and  that  H/c  = 6.6  is  not  large 
enough  to  make  the  interference  negligible.  The  situation  is  worse  with  P = 0.5. 

Finally,  the  calculations  shown  in  Fig.  2.4  are  presented  to  illustrate  that  it  is  diffi- 
cult to  generalize,  even  with  a homogeneous  boundary  condition,  the  effects  of  wall  in- 
terference at  supercritical  conditions.  The  SKF  1.1  and  Cast  7 airfoil  have  very  similar 
contours;  yet,  comparison  of  Figs.  2.4a  and  b shows  the  interference  can  be  somewhat  dif- 
ferent for  the  same  test  and  boundary  condition.  In  order  to  provide  some  feel  for  the 
magnitude  of  the  interference  effects,  calculations  were  also  made  using  TSFOIL  to  deter- 
mine the  free-air  conditions  corresponding  to  the  pressure  distributions  obtained  for  the 
Cast  7 airfoil  with  P = 0.2  and  0.5  at  M„  = 0.76,  a = 0.2°,  Fig.  2.4b.  For  P = 0.2  the 
equivalent  free-air  condition  is  M = 0.77,  a = -0.2°;  whereas,  for  P = 0.5  the  equivalent 
free-air  condition  is  M = 0.77,  a = -0.7°.  To  obtain  the  free-air  data  at  M = 0.76,  a = 
0.2°,  the  test  with  P = 0.2  and  0.5  should  be  conducted  at  M = 0.75,  a = 0.7°  and  M = 0.76, 
a = 1.8°,  respectively. 

Unfortunately,  interference  calculations  for  3D  models  at  transonic  speeds  is  beyond  the 
state-of-the-art.  It  is  felt,  however,  that  H/c  and  the  extent  of  the  supercritical  re- 
gion are  the  critical  parameters  for  the  assessment  of  wall  interference.  Both  of  these 
factors  are  much  more  favorable  for  the  3D  data  presented  herein  than  they  are  for  the 
2D  data.  Thus,  it  is  expected  that  the  wall  interference  effects  are  significantly  less 
in  the  3D  data. 

Blockage  factors  were  calculated  for  the  body  of  revolution  data  with  the  largest  block- 
age ratio,  C— 1,  using  a subsonic  theory  with  the  Prandtl-Glauert  correction. 24  The  results 
indicate  perturbations  in  Cp  of  less  than  10~2  at  free-stream  Mach  numbers  equal  to  or 
less  than  0.9. 

2.8  Wave  Reflections 

The  only  evidence  of  wave  reflections  affecting  the  data  is  contained  in  the  pressure 
distributions  from  the  bodies  of  revolution.  Appendix  C.  Each  body  which  was  tested  at 
Mach  numbers  greater  than  unity  was  disturbed  by  waves  reflected  from  the  tunnel  wall. 

The  disturbed  regions  at  zero  incidence  are  quite  evident  and  should  pose  no  interpreta- 
tion problem.  The  data  upstream  of  the  wave-model  intersection  are,  of  course,  not  af- 
fected. At  supersonic  Mach  numbers  and  non-zero  incidence,  however,  pressure  gradients 
appear  along  the  bodies  which,  although  caused  by  shed  vortices,  resemble  disturbances 
caused  by  spurious  waves.  Thus,  the  effects  of  reflected  waves  are  not  so  evident  in 
those  cases,  and  the  data  should  be  interpreted  carefully. 

2.9  Measured  Boundary  Conditions 

Five  sets  of  the  2D  data  (Al,  A3,  A5,  A7,  and  A8)  contain  pressures  measured  along  or 
near  the  tunnel  walls.  These  data,  along  with  an  appropriate  assumption  regarding  the 
upstream  and  downstream  velocity  profiles,  provide  an  outer  boundary  condition  for  the 
theoretical  calculations  which  contains  the  effects  of  the  tunnel  walls.  Theories  which 
employ  the  measured  boundary  conditions  should  provide  more  physically  realistic  solu- 
tions than  those  which  do  not.  It  should  be  recognized,  however,  that  significant  local 


gradients  can  occur  in  the  wail  pressures  for  a number  of  reasons  not  associated  with 
the  model-induced  flow  field.  In  addition,  while  three  techniques  have  been  used  to 
measure  the  boundary  pressures--orif ices  in  the  wall  (Al,  A3,  and  A5) , orifices  in  an 
elliptical  rail  parallel  to  the  free  stream  (A7) , and  a traversing  static  probe  away 
from  the  wall  (A8)--an  investigation  has  not  been  conducted  to  determine  if  either  method 
is  satisfactory  to  measure  the  static  pressure  in  the  highly  non-uniform  velocity  fields 
which  can  exist  along  the  walls  above  and  below  the  model.  Thus,  it  seems  justifiable 
for  the  user  to  employ  a smoothed  version  of  the  wall  pressure  distribution,  if  neces- 
sary, to  avoid  numerical  instability  problems  in  the  theoretical  solutions. 
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Fig.  2.1  Theoretical  Wall  Interference,  RAE  2822  Airfoil,  H/c  = 4 


3.  RECOMMENDATIONS  FOR  FUTURE  TESTING 
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by 

K.G. Winter,  RAE,  Bedford,  and  L.H.Ohman,  NAE,  Ottawa 

3.1  General  remarks 

In  the  terms  of  reference  of  the  Working  Group  it  was  stated  that  "The  group  will 
define  required  additional  testing  to  establish  adequacy  of  and  confidence  in  the  data 
and  will  specify  the  preferred  measurable  parameters  and  method  of  presentation  to 
enhance  the  usefulness  and  utilization  of  results.  A programme  of  action  will  be  recom- 
mended including  which  facilities  should  be  utilised  to  obtain  the  needed  data  in  an 
expedient  manner  without  excessive  demands  on  one  country  or  facility."  Having  assessed 
the  most  suitable  data  available  the  Group  concludes  that,  although  some  recommendations 
for  specific  improvements  to  the  test  data  can  be  made,  the  assessment  indicates  that 
there  is  a need  for  refined  test  cases  for  future  use  and  suggestions  for  such  test  cases 
are  made  accordingly. 

It  should  be  stated  that  the  emphasis  in  the  recommendation  is  on  the  acquisition 
of  highly  reliable  data  for  the  intended  purpose  of  the  Working  Group.  This  emphasis 
leads  to  an  outlook  different  from  that  which  would  be  reached  if  the  purpose  were  inten- 
ded to  lead  to  improvements  in  tunnel  techniques  in  general  testing  or  to  the  acquisition 
of  data  for  design  purposes. 

3.2  Two-dimensional  tests 

In  the  design  of  practical  wings  for  aircraft  it  is  clear  that  a successful  outcome 
will  result  only  if  the  design  process  takes  full  account  of  the  three-dimensional 
features  of  the  flow,  the  planform,  the  camber  and  twist,  the  thickness  variation  and  the 
influence  of  the  body.  For  a low  aspect  ratio  wing  these  features  will  have  a dominating 
influence  and  the  performance  of  an  isolated  section  may  not  have  a direct  correspondence 
to  a section  in  the  wing;  on  the  other  hand  for  a wing  of  high  aspect  ratio,  sections  in 
the  mid  semi-span  region  will  have  characteristics  closely  related  to  those  of  the  sec- 
tion in  two-dimensional  flow.  For  such  wings  it  is  appropriate  to  utilise  two-dimensional 
tests  and  calculations  as  a starting  point  for  wing  design.  Thus,  there  is  a need  for 
reliable  test  results  to  validate  calculation  methods.  For  this  purpose  an  ideal  test 
should  take  place  in  interference-free  and  disturbance-free  flow,  should  cover  a range  of 
conditions  and  should  include  measurements  of  pressure  distribution,  drag  by  wake  traverse 
and  determination  of  boundary- layer  properties. 

As  noted  in  Chapter  2,  there  are  still  some  uncertainties  as  to  what  constitutes  the 
appropriate  wall  correction  for  each  case.  However,  for  those  cases  in  which  wall  boun- 
dary conditions  have  been  measured,  a basis  does  exist  for  applying  the  correction,  the 
finite-difference  calculations  now  becoming  available  providing  a more  refined  means  of 
assessment  than  has  been  possible  in  the  past  with  the  classical  methods.  For  a solid- 
wall  tunnel,  given  the  upstream  conditions  approaching  the  model,  the  boundary  conditions 
are  fully  specified  at  the  wall,  provided  the  wall  boundary-layer  displacement  surface  is 
known.  If  the  wall  boundary  layer  can  be  ignored,  the  boundary  conditions  are  of  course 
specified  by  the  zero  normal  velocity  at  the  wall.  In  this  case  measurement  of  the  wall- 
pressure  distribution  gives  a means  of  checking  the  calculated  interference.  Alterna- 
tively by  representing  the  measured  perturbations  at  the  wall  by  an  appropriate  singu- 
larity distribution  the  interference  at  the  model  may  be  calculated  for  subcritical  flows. 
For  a ventilated  tunnel  the  technique  proposed  by  Mokry  et  al1  uses  measured  pressures 
to  deduce  wall  porosity,  by  matching  the  pressures  to  a theoretical  model  of  the  inter- 
ference. To  provide  a check  on  this  type  of  estimation  for  a ventilated  wall,  equivalent 
to  the  zero  normal  velocity  condition  for  a solid  wall,  measurements  of  v as  well  as  u 
near  the  wall  are  required.  Such  measurements  could  also  be  used  to  derive  directly  the 
wall  boundary  conditions.  It  is  therefore  suggested  that  for  a datum  test  case  the  full 
boundary  conditions  should  be  measured  including  determination  of  the  flow  upstream  and 
downstream  of  the  model.  To  make  use  of  these  boundary  conditions  a complete  finite- 
difference  flow-field  calculation  would  be  required.  For  flows  with  shock  waves  it  is 
by  no  means  clear  that  the  outcome  would  be  a set  of  tunnel  corrections.  Because  of  the 
non-linear  nature  of  the  problem,  it  is  possible  that  there  are  some  cases  of  constrained 
flow  for  which  there  exists  no  corresponding  free-air  solution  which  approximates  the 
constrained  flow  with  acceptable  accuracy.  In  these  cases  the  free  flow  could  only  be 
obtained  by  a further  calculation,  so  that  the  tunnel  tests  essentially  become  a step  in 
the  development  of  a calculation  method. 

It  is  observed  in  Chapter  2 that  a further  possible  shortcoming  of  the  test  results 
is  the  presence  of  three-dimensional  effects  arising  either  from  the  influence  of  the  side- 
wall  boundary  layer  or  self-induced  in  the  aerofoil  boundary-layer  flow.  A reliable  test 
case  should  explore  these  effects.  Thus  the  main  recommendation  is  that  a datum  test 
should  be  undertaken  in  which  the  following  measurements  be  made: 

(1)  The  boundary  conditions  for  the  inviscid  flow  in  the  vicinity  of  the 

roof  and  floor 

(2)  Upstream  and  downstream  boundary  conditions 

(3)  Determination  of  sidewall  boundary-layer  thickness  for  at  least  two 

values  of  the  thickness  changed,  for  instance,  by  applying  suction 

(4)  Flow  disturbance  level  including  identification  of  acoustic  and 

vorticity  contributions 


(5)  Aerofoil  pressure  distribution  and  its  spanwise  variation 

(6)  Drag  by  wake  traverse  and  its  spanwise  variation 

(7)  Boundary-layer  development 

(8)  Wake  development  near  the  trailing  edge 

(9)  Determination  of  the  aeroelastic  deformation  of  the  aerofoil 

The  full  set  of  measurements  above  are  intended  for  a test  to  be  undertaken  in  a two- 
dimensional  test  facility.  If  the  measurements  could  be  made  in  a self-correcting  wind 
tunnel,  in  which  the  condition  of  zero  interference  caused  by  the  tunnel  walls  which  are 
parallel  to  the  span  of  the  aerofoil  could  be  demonstrated,  then,  of  course,  measurement 

(1)  would  be  incidental  to  the  correction  procedure.  The  datum  test  could,  however,  be 

made  in  a general  purpose  wind  tunnel  of  size  2 to  3m  (for  example  the  NASA  Langley  8-foot 

Tunnel,  Ames  11  foot  Tunnel  or  ARA  9 foot  x 8 foot  Tunnel)  on  an  aerofoil  of  relatively 

small  chord,  say  0.3m.  Because  both  the  tunnel  height  : model  chord  ratio  and  model  aspect 
ratio  would  then  be  of  the  order  of  10,  the  constraint  and  blockage  effects  and  sidewall 
interference  effects  should  be  small,  reducing  the  importance  of  making  measurements  (1), 

(2)  and  (3)  but  because  of  the  high  aspect  ratio  measurement  (9)  would  be  important.  The 

minimum  test  conditions  should  include  both  a case  with  a wholly  subcritical  flow  and  a 

case  with  a supercritical  flow  with  a strong  shock  wave.  The  chosen  aerofoil  should  be 
of  advanced  design  and  could  be  one  of  those  for  which  data  are  already  presented  in  this 
report  (eg  A3,  A7,  A8  or  A9,  with  the  extensive  tests  already  made  on  A3  making  it  a prime 
candidate.)  The  achievement  of  a high  Reynolds  number  would  be  advantageous  but  is  not  an 
over-riding  criterion  and  would  be  restricted  by  the  considerations  of  the  load  on  a model 
of  such  high  aspect  ratio.  The  Reynolds  number  should  however  be  sufficiently  high  that 
transition  can  be  fixed  without  resorting  to  an  excessively  large  trip.  The  use  of  air 
jets  for  tripping  should  be  considered. 

The  above  proposal  is  expensive  and  ambitious.  A compromise  is  to  see  how  far  the 
present  data  might  be  improved.  The  cases  for  which  the  proposal  is  most  nearly  met  are 
A3,  A6,  A7  and  A8.  For  A3  the  measurement  of  boundary  conditions  in  the  DFVLR  lm  x lm 
tunnel,  in  which  the  boundary  layer  measurements  were  made,  would  make  this  a more  complete 
test  case.  For  A6  no  measurements  of  boundary  conditions  were  made  and  there  would  be  some 
difficulty  in  doing  so  because  the  tunnel  has  only  5 slots  per  wall,  and  several  measure- 
ment positions  would  be  required  to  ensure  that  an  average  condition  was  being  determined. 
For  A7  and  A8  boundary  conditions  have  in  part  been  measured:  the  addition  of  boundary- 
layer  measurements  would  further  improve  the  usefulness  of  the  data.  There  are  however 
some  reservations  on  A8  on  account  of  the  low  Reynolds  numbers  of  the  tests  for  which  the 
boundary  conditions  have  been  measured. 

Other  recommendations  are  that  data  should  be  sought  for  an  aerofoil  thinner  than 
those  in  the  current  data  base,  (the  lowest  value  of  thickness-chord  ratio  is  91)  and  that 
there  is  a general  need  for  data  containing  results  of  boundary-layer  measurements, 
including  flows  with  separation. 

3.3  Three-dimensional  tests 

The  same  type  of  recommendation  as  for  two  dimensions  is  made  for  a three-dimensional 
(wing-body)  model.  Of  the  five  test  cases  selected  B1  and  B2  are  half  models  without  fuse- 
lage. B3  and  B5  are  aimed  at  aircraft  design  and  only  B4  had  an  initial  aim  of  providing 
data  on  a wing-body  combination  with  minimum  wind-tunnel  interference.  The  model  has  a 
blockage  of  0.61,  a ratio  of  span  to  tunnel  width  of  0.375,  and  of  mean  chord  to  tunnel 
height  of  0.08.  However  this  case  has  the  drawback  that  the  wing  does  not  have  the  type 
of  pressure  distribution  appropriate  to  a modern  design,  the  Reynolds  number  is  also  low  - 
one  million  - although  in  the  context  of  the  wing  section  used  this  Taised  no  problems 
because  of  careful  attention  to  the  choice  of  boundary-layer  trip.  Case  B5,  although  of 
complex  geometry,  may  be  particularly  valuable  since  the  model  represents  an  actual  air- 
craft for  which  flight  test  data  are  available.  Furthermore,  the  same  model  was  tested  in 
both  the  Langley  8 foot  and  16  foot  transonic  tunnels.  The  data  in  B5  are  from  the  8 foot 
tunnel  where  special  measures  were  taken  to  minimize  blockage  effects. 

For  the  reasons  given  above  it  is  felt  justifiable  to  make  a recommendation  for  two 
datum  test  series: 

(1)  a wing-body  combination  with  a wing  of  high  aspect  ratio,  say  7 or 

greater  and  thickness  121  with  30°  sweep 

(2)  a wing-body  combination  with  a wing  of  low  aspect  ratio,  say  4 and 

thickness  61  with  tapered  planform  and  leading  edge  sweep  45°. 

The  models  should  have  sections  of  supercritical  type  with  aft-loading.  It  would  be  advan- 
tageous if  at  some  conditions  of  the  test  a three-shock  pattern  were  exhibited  (forward 
and  rear  shocks  inboard  merging  to  a single  shock  outboard),  since  this  type  of  flow  is  a 
severe  test  of  calculation  methods.  Both  models  should  be  tested  in  a minimum  interference 
environment  say  blockage  less  than  0.51,  and  span  : tunnel  width  less  than  0.5  and  tunnel 
height  : chord  ratio  greater  than  10.  If  possible  the  boundary  conditions  should  be 
measured  in  the  vicinity  of  all  four  walls.  This  would  be  a far  more  difficult  task  to 
accomplish  than  for  a two-dimensional  test  and  a compromise  would  probably  have  to  be 
accepted  of  measuring  only  a static  pressure  distribution  (and  even  this  would  not  be 


straightforward).  The  same  comments  apply,  as  for 
Reynolds  number.  A minimum  value  of  about  2 x 10“ 
would  be  needed  on  the  selection  of  the  transition 
consequent  variation  of  Reynolds  number  across  the 
should  be  measured  or  estimated. 


two-dimensional 
should  be  aimed 
trip  because  of 
span.  The  aeroe 


models,  as  regards 
at  but  even  more  care 
the  wing  taper  and 
lastic  distortion 


The  model  of  case  B3,  tested  in  a larger  tunnel,  would  provide  an  approximation  to 
the  second  of  the  two  proposed  datum  tests. 

3.4  Bodies 

The  test  cases  provide  a reasonable  variety  of  geometry  and  have  blockage  ratio  as 
low  as  0.15%.  Even  so,  as  noted  in  Chapter  2,  interference  effects  are  present  in  most 
of  the  results  and  the  occurrence  of  reflected  disturbances  limits  the  usefulness  for 
Mach  numbers  near  unity  and  above.  A further  shortcoming  is  that  there  is  little  informa 
tion  on  bounda ry- layer  development.  It  is  however  difficult  to  formulate  a simple  practi 
cal  recommendation  which  would  result  in  a significant  improvement  in  the  quality  and 
usefulness  of  the  information.  On  the  basis  of  the  analysis  given  by  Binionz  the  results 
for  configuration  C4  (ONERA  model  C5)  in  the  NASA  Ames  lift  tunnel  are  virtually  inter- 
ference-free and  this  configuration  therefore  forms  a good  test  case.  The  measurement  of 
boundary- layer  developments  to  complement  the  pressure  distributions  would  provide  a 
complete  test  case. 
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CONCLUDING  REMARKS 


by 

Jurgen  Barche 

DFVLR-AVA,  Bunsenstr.  10,  D-3400  Gottingen 


This  report  presents  an  experimental  data  base  intended  as  support  in  the  development  of 
new  and  the  refinement  of  existing  computer  codes  in  the  transonic  speed  regime.  The 
data  are  believed  to  belong  to  the  "highest  quality"  experimental  results  available  to- 
day. As  is  outlined  in  Chapter  2,  however,  there  are  certain  limitations,  which  a user 
should  keep  in  mind: 

In  analysing  a large  number  of  potential  test  cases  a lack  of  information  on  the  test 
environment  was  observed  with  the  largest  unknown  being  the  effect  of  the  test  section 
wall  interference  on  the  flow  about  the  test  article.  Calculations  carried  out  on  the 
basis  of  two-dimensional  inviscid  small-perturbation  theory  - see  Chapter  2 - clearly 
demonstrate  the  appreciable  influence  of  the  geometry  of  the  test  section  walls  on  the 
airfoil  pressure  distribution.  Hence,  to  get  the  full  benefit  of  the  costly  tests  in 
transonic  flow  much  more  emphasis  must  be  placed  on  reducing  wall  interference  effects 
by  optimizing  the  wall  geometry  and  by  establishing  correction  procedures  that  will 
produce  results  more  presentative  of  free-air  conditions. 

Unfortunately,  the  precise  quantitative  assessment  of  the  effects  of  wall  interference 
in  ventilated  wind  tunnels  operating  at  transonic  conditions  is  beyond  the  present 
state-of-the-art.  An  exception  are  those  tests  in  which  sufficient  measurements  have 
be-^n  taken  near  the  tunnel  boundaries  - including  velocity  distributions  upstream  and 
downstream  of  the  model  - to  allow  realistic  prescribed  boundary  conditions  to  be  used 
in  a computer  code. 

As  is  pointed  out  in  Chapter  3,  however,  it  is  still  doubtfull  that  this  information 
also  might  lead  to  a usefull  set  of  tunnel  corrections  if  large  supersonic  regions  with 
terminating  shock  waves  are  present. 

To  obtain  more  complete  test  cases  for  computer  program  assessment  in  the  near  future 
additional  tests  on  two-  and  three-dimensional  configurations  are  recommended  in  Chapter 
3.  The  essence  of  the  recommandation  is  that  a datum  test  should  be  undertaken  where  the 
entire  boundary  conditions  be  determinded,  disturbance  levels  and  their  influence  be 
identified  and  the  effect  of  the  side  wall  boundary  layer  thickness  - in  the  case  of 
the  2D  tests  - be  investigated.  Measurements  should  induce  surface  pressures,  wake 
traverses  and  the  determination  of  the  boundary  layer  and  wake  development.  The  additio- 
nal testing  could  be  directed  towards  supplementing  the  present  data  - prime  condicates 
being  A3,  A6 , A7 , A8  and  B3  ; see  table  1.2  and  1.3  - or  towards  carrying  out  a full  set 
of  new  measurements.  The  latter  has  the  advantage  that  the  model  and  test  environment 
most  appropriate  for  the  present  objective  can  be  selected, while  a disadvantage  lies  in 
the  somewhat  longer  time  it  would  take  to  realize  a full  set  of  new  measurements. 

In  spite  of  the  limitations  of  the  present  data  and  the  need  for  additional  testing,  it 
is  believed  that  the  data  base  presented  here  will  largely  meet  the  set  objective.  This 
is  mainly  due  to  the  fact  that  for  all  of  the  configurations  selected  a fairly  large 
amount  of  information  on  actual  model  geometry,  wall  interference,  wall  boundary  condi- 
tions and  on  test  conditions  as  well  as  an  estimation  of  the  data  accuracy  is  presented. 
This  will  enable  the  user  to  judge  the  merit  of  each  individual  data  set  and  allow  him 
to  draw  conclusions  concerning  the  quality  of  and  necessary  refinements  to  his  computer 
code . 


APPENDIX  A 
2-D  CONFIGURATIONS 


0.  Cuidc  to  the  data 

The  objective  of  this  data  base  being  to  compile,  in  the  interest  of  the  experimental  veri- 
fication of  computational  methods  for  2-D  transonic  flows,  the  best  available  2-D  airfoil 
test  data,  much  effort  has  been  put  in  providing  the  potential  user  with  all  the  available 
information  on  the  geometrical  and  physical  environments  in  which  the  airfoils  were  tested. 

This,  supposedly,  should  help  the  user  in  foiming  his  own  judgement  on  the  usefulness  of 
each  data  set  for  his  specific  purpose. 

For  consistency  and  to  facilitate  the  use  of  the  data  specific  information  on  each  data 
set  has  been  put  into  one  single  format.  The  format  contains  information  on  model  geometry, 
wind  tunnel/model  configuration  (wall  interference!),  test  set-up,  test  conditions,  instru- 
mentation, accuracy  etc,  as  well  as  a guide  to  the  actual  data  tables  and  graphs.  Background 
information  and  additional  remarks  are  given  in  the  introduction  to  each  data  set.  The 
(potential)  user  is,  in  his  own  interest,  encouraged  to  take  full  notice  of  both  the  format 
and  background  information. 

In  order  to  help  the  user  in  selecting  information  to  meet  his  needs  from  the  nine  different 
2-D  airfoil  configurations  included  in  this  data  base  some  important  specific  properties 
of  the  various  configurations  and  tests  are  summarized  below. 

- Airfoil  geometry 

Of  each  airfoil  either  the  actual  measured  coordinates  are  given  or  the  nominal  (theoretical) 
coordinates  plus  the  deviation  from  those  measured  on  the  model.  In  this  way  one  possible 
source  of  discrepancy  between  computational  and  experimental  results  is  practically 
eliminated. 

- Wall  interference 

Although  in  all  cases  it  has  been  attempted  to  reduce  wind  tunnel  wall  interference  as  much 
as  possible  and  to  provide  the  best  available  data  on  wall  interference  corrections,  there 
is,  as  mentioned  already  in  Chapter  2 of  this  report,  no  absolute  certainty  about  the  real 
magnitude  of  wall  interference  effects.  Where  corrections  have  been  applied,  the  method  of 
doing  this  is  indicated  in  order  that  the  uncorrected  data  may  be  recovered,  should  the 
user  wish  to  do  so. 

In  two  sets  of  data  (A7,  NAE  tests  and  A8,  Politechnico  di  Torino  tests)  this  problem  has 
been  circumvented  by  measuring  static  pressures  at  a small  distance  from  both  the  top  and 
bottom  ventilated  walls.  In  data  sets  A3  (DFVLR  TWB  tests)  and  A 5 (ONERA  tests)  pressures 
have  been  measured  at  the  top  and  bottom  walls.  With  the  assumption  of  parallel  flow  at 
the  reference  static  pressure  point  upstream  of  the  model  and  at  some  distance  downstream, 
and  the  assumption  that  the  wall  pressures  are  sufficiently  representative  for  a 
"homogeneous"  boundary  condition,  these  data  sets  provide  the  possibility  of  solving  the 
problem  of  an  airfoil  in  a channel  with  given  (measured)  boundary  conditions  on  the  channel 
boundaries.  In  a comparison  between  computational  results  thus  obtained  and  the  experimental 
results,  wall  interference,  as  a source  of  discrepancy,  may,  in  principle,  be  eliminated. 

In  two  other  sets  of  data  (A1  and  A2),  concerning  symmetrical  airfoils  at  zero  angle  of 
attack,  one  type  of  wall  interference,  that  due  to  lift,  is  absent.  From  the  point  of  view 
of  concern  about  wall  interference  effects  these  data  sets  are  of  special  interest.  For  the 
remaining  lifting  cases  possible  discrepancies  between  theory  and  experiment  due  to  lift- 
induced  wall  interference  may,  of  course,  be  reduced  by  the  familiar  procedure  of  comparing 
for  the  same  lift  rather  than  for  the  same  angle  of  attack.  However,  by  doing  so,  the  possi- 
bility is  introduced  of  confusing  tunnel  interference  effects  and  real  airfoil  (such  as 
viscous)  effects. 

- Test  conditions 

In  many  practical  applications  it  is  often  more  important  to  be  able  to  predict  the  variation 
of  the  aerodynamic  coefficients  with  Mach  number,  angle  of  attack  and  Reynolds  number  than 
to  predict  the  absolute  level  • For  £his  reason  most  data  sets  contain  one  Mach  number 
sweep  at  constant  angle  of  attack,  at  least  one  angle-of-attack  sweep  at  constant  Mach 
number,  and  in  one  case  (A3,  TWB  tests)  also  Reynolds  number  sweeps  at  constant  angle  of 
attack  and  Mach  number. 

Mach  number  sweeps  of  sufficiently  wide  range  are  contained  by  data  sets  Al,  A2,  A3,  A4,  A5,A7, 
A8 , and  A9.  Angle-of-attack  sweeps  of  sufficiently  wide  range  can  be  found  in  A3,  A4,  A5,A7, 

A8  and  A9* 

At  the  practical  level  of  airfoil  design  it  is  of  equal  if  not  even  greater  importance  to 
be  able  to  predict  the  difference  between  the  aerodynamic  characteristics  of  one  airfoil  and 
another.  In  aerodynamic  testing  this  is,  for  obvious  reasons,  preferably  established  in  one 
and  the  same  wind  tunnel.  Checking  the  predictive  capabilities  of  computational  methods 
in  this  respect  would  seem  very  important  if  not  a prerequisite.  Although  the  present  data 
base  was  not  compiled  for  this  specific  purpose  it  contains  several  examples  of  different 
airfoils  tested  in  one  and  the  same  tunnel; 


MAE  5 x 5 ft:  NACA  0012  (Al),  MLR  QE  (A2),  NAE  75-036-13.2  (A?) 


ao-: 


ARA  8x18  inch 
ONERA  S3  MA 
NLR  Pilot  Tunnel 


CAST  7(A3),  MBB  A.3(A8) 

NACA  0012  ( Al) , SKF  1.1  (A5) 
NLR  QE  (A2),  NLR  7301  (A4) 


A special  case  is  formed  by  the  SKF  1.1  set  (A5)  which  contains  data  for  several  flap 
deflections. 

- Reynolds  numbers  g 

The  data  cover  a Reynolds  number  range  of  0.4  - 40  * 10  . 

"High  Reynolds  number"  data  10  x 10°). can  be  found  in  data  sets  Al,  A2,  A3.  A7, 

"moderate  Reynolds  number"  data  (4-10x10  ) in  Al,  A3,  A5,  A6.  A8,  A9, 

' Moderate !y  low  Re.no.  " data  ( 1-4x10^ ) in  A2,  A3,  A4,  A5,  A6  and 
"low  (^1x10^)  Re.  no  " data  in  A8. 

- Transition  position 

A very  important  parameter  for  the  aerodynamic  characteristics  of  an  airfoil,  in  particular 
in  transonic  flow,  is  the  position  of  boundary  layer  transition.  In  view  of  the  modest  state 
of  the  art  of  transition  prediction  methods  (due,  of  course,  to  the  complexity  of  the 
mechanism  of  transition),  data  on  the  position  of  transition  should  form  an  essential  part 
of  an  experimental  data  base  for  computer  program  assessment.  In  the  following  data  sets 
the  majority  of  data  points  was  taken  with  transition  fixed  by  a roughness  strip: 

A2  (NLR  data),  A3,  A4,  A6,  A9.  In  data  sets  A4  and  A9  the  boundary  layer  trip  was 
positioned  relatively  far  aft,  so  that  under  flow  conditions  with  significant  adverse 
pressure  gradients  near  the  leading  edge  natural  transition  may  have  taken  place  in  front 
of  the  trip.  In  A4  it  has  been  indicated  when  this  was  the  case.  The  location  of  natural 
boundary  layer  transition  was  determined  by  means  of  flow  visualization  techniques  in  data 
sets  A2  (NLR  data)  and  A4.  For  the  remaining  data  sets  Al,  A5,  A7  and  A8  the  position  of 
transition,  if  not  evident  from  the  pressure  distribution,  may  be  estimated  by  means  of  one 
of  the  prediction  methods  available  in  the  literature.  The  uncertainty  involved  with  such 
procedure  should  not  be  too  large  in  cases  with  high  adverse  pressure  gradients  near  the 
nose.  More  caution  is  required  in  cases  of  flat  or  slightly  sloping  pressure  distributions. 

- Boundary  layer  data 

Boundary  layer  and  wake  data  allowing  the  detailed  comparison  of  computed  and  measured 
flow  fields  can  be  found  in  data  sets  A3  and  A6. 

It  is  finally  mentioned  that,  in  case  further  information  on  a specific  data  set  is  required, 
the  formats  contain  the  name  and  address  of  the  person  to  be  contacted  at  the  organization 
that  performed  the  wind  tunnel  tests. 
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1.  NACA  0012  AIRFOIL 

J.J.  THIBERT,  M.  GRANDJACQUES  - ONERA 
L.H.  OHMAN  - NAE/ifRC 


1.1.  Introduction 


The  NACA  0012  airfoil  was  selected  for  the  following  reasons  : 

i.  This  airfoil  has  been  tested  in  most  wind  tunnels  in  the  world  and  these  data  can  be  used 
for  comparisons  with  other  test  results. 

ii.  Tests  were  performed  at  moderate  Reynolds  numbers  in  the  ONERA  S3MA  wind  tunnel  and  at  high 
Reynolds  number  in  the  2-D  insert  of  the  NAE  5 ft  x 5 ft  transonic  wind  tunnel,  so  there  are 
differences  between  the  two  test  configurations  (height/ chord  ratio  3.71  versus  5 
span/chord  ratio  2.67  versus  1.27).  The  ONERA  data  include  static  pressure  distributions 

on  top  and  bottom  walls  which  can  be  used  to  determine  wall  interference  corrections. 

iii. The  data  at  zero  angle  of  attack  (which  are  not  affected  by  wall  interference  due  to  lift)  for 
various  Reynolds  number  are  good  tests  for  methods  involving  coupled  inviscid  flow  and  boundary 
layer  computations. 

ONERA  S3MA  data  are  given  in  section  1 .2  while  NAE  data  are  given  in  section  1 .3. 


1 

ai-2 

/ 

1.2.  DATA  SET  FROM  ONERA  TUNNEL 

1.  Airfoil 

1 

1.1.  Airfoil  designation 

NACA  0012 

i 

1.2.  Type  of  airfoil 

symmetrical  (see  fig.  1.11) 

1 

1.2.1.  airfoil  geometry 

Y - - 0.60  (O.2969  S/'T  - 0.126  X - 0.3516  X2 

nose  radius 

maximum  thickness 
base  thickness 

+ 0.2843  X-3  - 0.1015  X^) 

0.0158  chord 

0.012  chord 

0.0025  chord 

l 

1.2.2.  design  condition 

mathematical  definition  corresponding 
to  pre-existing  efficient  airfoils 

l_ 

1.3.  Additional  remarks 

none 

1.4.  References  on  airfoil 

ref.  1 

2.  Model  geometry 

2.1.  Chord  length 

0.210  m 

2.2.  Span 

0.560  m 

2.3*  Actual  model  co-ordinates  and  accuracy 

See  table  t..  1 and  figure  1.1 

2.4.  Maximum  thickness 

0.1205  chord 

1 

2.5.  Base  thickness 

0.0023  chord 

2.6.  Additional  remarks 

none 

2.7.  References  on  model 

none 

3.  Wind  tunnel 

I 

3.1.  Designation 

S3  Modane  or  S3  MA 

3.2.  Type  of  tunnel 

blow  down 

3.2.1.  stagnation  pressure 

variable  between  1 and  4 bar 

3.2.2.  stagnation  temperature 

Tj  mean  = 273  K varying  slightly  during  a blow  down 

see  figure  1 .2 

1 

3.2.3.  humldlty/dew  point 

humidity  ^ 0.5g  HgO / Kg  air 

3.3«  Test  section 

rectangular  See  figure  1 .3 

3.3*1.  dimensions 

height  = 0.78  m ; width  = O.56  m 

3.3.2.  type  of  walls 

9-7  % perforated  top  and  bottom  walls.  Solid  side 
walls,  separate  top  and  bottom  plenums,  holes  are 
normal  to  the  flow  direction 

3.4.  Flow  field  (empty  test  section) 

3.4.1.  reference  static  pressure 

taken  at  side  wall  8.19  chords  upstream  of  the  model 

3.4.2.  flow  angularity 

< I 0.05°l 

3.4.3.  Mach  number  distribution 

see  figure  1 .4 

3.4.4.  pressure  gradient 

flaps  (fig. 1.3)  are  adjusted  to  give  zero  Mach  number 
gradient  between  the  leading  edge  of  the  model  and 
the  wake  rake  for  the  empty  test  section 

3.4.5.  turbulence  / noise  level 

see  figure  1 .5 

3.4.6.  side  wall  boundary  layer 

6 (-Jj—  - 0.99)  - 60  mm  for  M - 0.4 

Ue  50  nm  for  M - 0.6 

43  mm  for  M ■ 0.8 

at  0,25  chords  of  the  profile  and  PI  » 1.2  bar 

3.5.  Additional  remarks 

none 

— > M 

>—  ■ — ■ ■■■■—■■  — - - ■ -^1  ,«  .€ . — . - 
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3.6.  References  on  wind  tunnel 


ref.  2 and  3 


4.  Tests 

4.1.  Type  of  measurements  - surface  pressure 

- wake  pitot  pressure 

- top  and  bottom  wall  pressure  distributions 

4.2.  TVinnel/roodel  dimensions 

4.2.1.  helght/chord  ratio  3.71 

4.2.2.  width/chord  ratio  2.67 

4.3.  Plow  donditions  included  in  present  data 
base 


4.3.1.  angle  of  attack 

4.3.2.  Mach  number 


4.3.3.  Reynolds  number 

4.3.4.  transition 

- position  of  free  transition 

- transition  fixing 


M 

CX° 

Force  measurements 

CX 

pressure  measurements 

0.3 

-2  <CX<  + 14 

0/4 

0.4 

-2  <<X<  +12 

- 

0.5 

-2  <CX  < +10 

0/2/4/6/8 

0.6 

-2  < CX  < +9 

4 

0.7 

1 

-2  <0  < +9 

0/4 

0.75 

-2  <CX  < +7 

0/1/2/3/4 

0.8 

-2  <cx  < +6 

0 

0.83 

-2  <cx  < +6 

0 

see  figure  1 .6 
Free 

was  not  determined 

none 


4.3.5.  temperature  equilibrium 

4.4.  Additional  remarks 

4.5.  References  on  tests 

5.  Instrumentation 

5.1.  Surface  pressure  measurements 

5.1.1.  pressure  holes 

- size 

- spanwlse  station  (s) 

- chordwlse  positions 

5.1.2.  type  of  transducers  and  scanning 
devices 

5.1.3.  other 

5.2.  Wake  measurements 

5.2.1.  type/size  of  lnstrument(s) 

5.2.2.  streamwlse  position  (s) 

5.2.3.  type  of  transducers  and  scanning 
devices 

5.3.  Boundary  layev  measurements 
5.3.1.  type/size  of  instruments 


No 

the  leading  edge  of  the  model  is  located  71  mit  ahead 
of  the  origin  of  the  wall  pressure  hole  abscissa 

(window  axis  fig  1 .4) 
see  reference  4 


0 * 0,4  mm  ; depth  1 to  2 mm 

See  figure  1 .7 
See  table  1 .2 

+ 25  PSI  Statham  differential  pressure  transducers 

accuracy  : £0.015  PSI 

see  table  1 .2  for  hole  coordinates  on  top  and 

bottom  walls 

Yes 

moving  rake  ! See  figure  1 .8 

wake  rake  at  one  chord  downstream  of  the  trailing 
edge  at  mid-span 

+ 10  PSI  Statham  differential  pressure  transducers 

accuracy  : + 0.008  PSI 

None 


JL 
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5.3.2.  locations 

5.3.3.  type  of  transducers  and  scanning 
devices 

5.4.  Skin  friction  measurements 

5.4.1.  type/size  of  instruments 

5.4.2.  locations 

5.4.3.  type  of  transducer 

5.5.  Flow  visualisation 

5.5.1.  flow  field 

5.5.2.  surface  flow 

5.6.  Other 

5.7.  Additional  remarks 

5.8.  References  on  Instrumentation 

6.  Data 

6.1.  Accuracy  (wall  Interference  excluded) 

6.1.1.  angle  of  attack  setting 

6.1.2.  free  stream  Mach  number  : 

- setting 

- variation  during  one  pressure 
scan 

6.1.3.  pressure  coefficients 

6.1.4.  aerodynamic  coefficients 

6.1.5.  boundary  layer  quantities 

6.1.6.  repeatability 

6.1.7.  remarks 

6.2.  Wall  Interference  corrections 
(indicate  estimated  accuracy) 

6.2.1.  angle  of  attack 

6.2.2.  blockage  (solid/wake) 

6.2.3.  streamline  curvature  (lift) 

6.2.4.  other 

6.2.5.  remarks 

6.2.6.  references  on  wall  Interference 
correction 

6.3.  Presentation  of  data 

6.3.1.  aerodynamic  coefficients 


None 


None 

None 


- 0.04° 

- 0.003 

A Cp^:  0.005  + 0.01  I Cp|  a Mo  = 0.7 

see  6.1 .6. 


M>0.5 

cz  - 

0.005 

cm  i 0.001 

c t 0.0006 
xs 

M =0.3 

Cz  i 

0.011 

cm  i 0.002 

cxs  i 0.0003 

None 

For  M *»  0.75  and  < ~ 2°  the  magnitude  of  the  wall 
corrections  are 

A*  ~ 0.5° 

AM  ~ 0.0016 

A Cz  ~ 0. 002 

ACm  -v  0.0006 

The  porosity  factor  has  been  determined  to  provide 
the  same  CZl<  for  the  corrected  tests  with  porous 
and  solid  walls.  (P  = 0.6  is  the  value  retained  for 
all  the  tests), 
reference  5 

see  table  1 .3  "or  conditions  of  § 4.3  and  figure  1 .9 
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6.5*2.  surface  pressures 


6.3.3*  houndary  layer  quantities 

6.3.4.  wall  interference  corrections 
included  ? 

6.3*5*  corrections  for  model  deflection 

6.3.(  . empty  test  section  calibration 
taken  into  account  ? 

6.3* V.  other  corrections  included  ? 

6.3*8#  additional  remarks 

6.4.  Were  tests  carried  out  in  different 

facilities  on  the  current  aerofoil  ? If 
so,  what  facilities.  Are  data  included 
in  the  present  data  base  ? 

6.5*  To  be  contacted  for  further  information 
on  tests 
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Table  1.1  ACTUAL  NACA  0012  COORDINATES 
Chord  : 210  go 


x_ 

Upper-* 

surface 

lo5.P 

surface 

Upper™ 

surface 

Z on 
Lower 
surface 

0 

0 

1 60 

12.660 

_ 

I2.57C 

1 

2.490 

- 

2.490 

65 

12.680 

- 

12.575 

2 

3.515 

- 

3.495 

70 

12.635 

- 

12.54C 

3 

4.275 

- 

4.225 

75 

12.540 

- 

I2.44C 

4 

4.890 

- 

4.835 

80 

12.395 

- 

12.285 

5 

5.420 

- 

5.365 

85 

12.215 

- 

12.095 

6 

5.890 

- 

5.850 

90 

12.015 

- 

11 .88C 

7 

6.310 

- 

6.255 

95 

11.790 

- 

1 1 .65C 

8 

6.685 

- 

6.635 

100 

1 1 .520 

- 

11 . 37C 

9 

7.035 

- 

6.990 

105 

1 1 .220 

- 

11.075 

10 

7.365 

- 

7.315 

no 

10.885 

- 

10.75C 

12 

7.955 

- 

7.905 

115 

10.530 

- 

10.39C 

14 

8.465 

- 

8.420 

120 

10.155 

- 

I0.02C 

16 

8.925 

- 

8.880 

125 

9.760 

- 

9.62C 

18 

9.340 

- 

9.380 

130 

8.860 

- 

9.195 

20 

9.710 

- 

9.670 

135 

8.935 

- 

8 . 76( 

22 

10.055 

- 

10.005 

140 

8.490 

- 

8.30C 

24 

10.370 

- 

10.310 

145 

8.020 

- 

7.82! 

26 

10.650 

- 

10.590 

150 

7.530 

- 

7.33( 

28 

10.905 

- 

10.835 

155 

7.025 

- 

6.82! 

30 

11.130 

- 

It .065 

160 

6.505 

- 

6.29! 

32 

11.345 

- 

11.270 

165 

5.980 

- 

5.75( 

34 

11.530 

- 

11.460 

170 

5.430 

- 

5 . 1 9( 

36 

11.700 

- 

11.630 

180 

4.285 

- 

4.02( 

38 

11.855 

- 

11.790 

185 

3.680 

- 

3.40! 

40 

11.990 

- 

11.930 

190 

3.070 

- 

2.78! 

42 

12.115 

- 

12.050 

195 

2.440 

- 

2 . 1 5( 

44 

12.220 

- 

12.150 

200 

1 .800 

- 

1 .51  ( 

46 

12.320 

- 

12.240 

205 

1.130 

- 

0.83> 

48 

12.400 

- 

12.320 

209, 9( 

0.380 

- 

0.  IK 

50 

12.480 

- 

12.380 

55 

12.600 

12.500 

TABLE  1 .2  COORDINATES  OF  PRESSURE  HOLES 


MODEL 


Lower  Surface 

Upper  Surface 

N° 

X/C 

z/c 

N° 

x/c 

Z/C 

1 

0 

0 

32 

0.9701 

0.00547 

2 

0.0197 

-0.02334 

33 

0.9102 

0.01323 

3 

0.0296 

-0.02823 

34 

0.8797 

0.017(j2 

4 

0.0590 

-0.03813 

35 

0.8503 

0.02056 

5 

0.0697 

-0.04084 

36 

0.8198 

0.02408 

6 

0.0989 

-0.04670 

37 

0.7900 

0.02738 

7 

0.1195 

-0.04986 

38 

0 .7304 

0.03367 

8 

0.1801 

-0.05613 

39 

0.6994 

0.03679 

9 

0.1997 

-0.05742 

4o 

0.6696 

0.03961 

10 

0.2200 

-0.05841 

41 

0 . 6396 

0.04225 

11 

0.2400 

-0.05910 

42 

0.6095 

0 .04486 

12 

0 .2902 

-0.05996 

43 

0.5792 

0.04727 

13 

0.3200 

-0.05996 

44 

0.5494 

0.04953 

14 

0.3^95 

-0.05953 

45 

0.5192 

0.05171 

15 

0.4103 

-0.05750 

46 

0.4893 

0.05364 

16 

0.4396 

-0.05622 

47 

0.4591 

0.05538 

17 

0.4698 

-0.05470 

48 

0.3994 

0.05804 

18 

0.5001 

-0.05292 

49 

0.3691 

0.05900 

19 

0.5302 

-0.05092 

50 

0.3393 

0.05979 

20 

D.3899 

-0.04647 

51 

0.3102 

0.06005 

21 

0.6201 

-0.04398 

52 

0.2793 

0.05996 

22 

0.6496 

-0.04139 

53 

0.2492 

0.05944 

23 

0.7099 

-0.03564 

54 

0.2293 

0.05879 

24 

0.7393 

-0.03263 

55 

0.2096 

0 .05791 

25 

0.7699 

-0.02941 

56 

0.1895 

0.05680 

26 

0.7998 

-0.02609 

57 

0.1697 

0.05536 

27 

0.8298 

-0.02276 

58 

0.1496 

0.05352 

28 

0.8598 

-0.01924 

59 

0.1293 

0.05121 

29 

0.8895 

-0.01569 

60 

0.1098 

0.04848 

30 

0.9195 

-0.01193 

61 

0.0995 

0.04681 

31 

0.9497 

-0.00804 

62 

0.0893 

0.04497 

63 

0.0803 

0.04319 

64 

0.0505 

0.03577 

65 

0.0298 

0.02841 

. 



0.0191 

0.02314 

WALLS 


N° 

Top 

X 

r • 

N° 

Bottom 

X 

1 

-1 .79000 

35 

0.73000 

2 

-1.49000 

36 

0.63000 

3 

-1.14000 

37 

0.58500 

4 

-0 .64000 

38 

0.54500 

5 

-0.54000 

39 

0.45500 

6 

-0 .49000 

40 

0.40500 

7 

-0 .39000 

41 

0.29000 

8 

-0.34000 

42 

0.25000 

9 

-0.25000 

^3 

0.20000 

10 

-0 .20000 

44 

0.15000 

11 

-0.15000 

45 

0.13000 

12 

-0.13000 

46 

0.11000 

13 

-0.11000 

47 

0.09000 

14 

-0.^9000 

48 

0.07000 

15 

-0.07000 

49 

0.05000 

16 

-0.05000 

50 

0.03000 

17 

-0.03000 

51 

0.01000 

18 

-0.01000 

52 

-0.01000 

19 

0.01000 

53 

-0.03000 

20 

0.03000 

54 

-0.05000 

21 

0.05000 

55 

-0.07000 

22 

0.07000 

56 

-0.09000 

23 

0.09000 

57 

-0.11000 

24 

0.11000 

58 

-0.13000 

25 

0.13000 

59 

-0.15000 

26 

0.15000 

60 

-0.20000 

27 

0.20000 

61 

-0.25000 

28 

0.25000 

62 

-0.29000 

29 

0.35000 

63 

-0 .34000 

30 

0.39000 

64 

-0.44000 

31 

0.49000 

65 

-0.54000 

32 

0.57000 

66 

-0.64000 

33 

0.62000 

67 

-O'.  83000 

34 

0.72000 

68 

-1 .23000 

The  abscissa 
of  the  model 
leading  edge 
is  - .071  m 


Table  1 .3  AERODYNAMIC  COEFFICIENTS 


without  wall  corrections 


SACA  0012  in  SV'2A 
wall  corrections  includeu 


C*  I Cm  I Cv 


0.0030  0.0079 


0.0086  0.0099 


0.0228  0.02S0 


0.0135  0.0101 


*rzc 

Cnc 

cxsc 

- 0.162 

-0.0031 

0.0074 

0.‘005 

-0.0008 

0.0072 

0.187 

-0. 0006 

0.0076 

0.345 

0.0021 

0.0090 

0.323 

0.0038 

0.0093 

0.697 

0.0072 

0.01 14 

0.875 

0.0072 

0.0136 

0.9^4 

0.0069 

0.0149 

1.0.55 

0.0082 

0.017! 

1 .07^ 

0.0124 

0.0200 

1.126 

0.0122 

0.0234 

- 0.17'.’ 

-0.0036 

0.0076 

0.009 

-0.0006 

0.0072 

0.181 

0.0008 

0.0073 

0.358  f 

0.0023 

0.0080 

0.539  J 

0.0044 

0.0093 

0.718 

0.0063 

0.01 1 1 

0.893 

^0.01 1 1 

0.0139 

0.965 

^.015! 

0.0186 

1 .003 

4-0171 

0.0261 

-0. 189 

-0,0024 

0.0071 

0.009 

-0.0009 

0.0069 

0.195 

o.ooi : 

0.0070 

0.386 

0.0043 

0.0079 

0.580 

0.0064 

0.0090 

0.668 

0.0107 

0.0099 

0.766 

0.0159 

0.0118 

0.844 

0.0233. 

0.0168 

0.901 

0.0236 

0.0250 

-0.203 

-0.0024 

0.0071 

0.002 

-0.0004 

0.0067 

0.196 

0.0020 

0.0068 

0.416 

0.0062 

0.0077 

0.621 

0.0157 

0.0101 

0.722 

0.0239 

0.0152 

0.807 

0.0273 

0.0237 

0.863 

0.0297 

0.0370 

0.803  I -2.13 


0.800  -0.95 


0.803  0.05 


0.805  1.04 


0.802  2.02 


0.805  3,03 


0.800  4.02 


0.803  4.99 


0.801  6.02 


3.85  I 0.441  -0.0218  I 0.0306 


3.81  0.534  -0.0289  0.040 

3.82  0.592  -0.0384  0.0506 


3.82  I 0.656  -0.0415  I 0.0703 


- 2.04  4.05  - 0.269  0.0231  0.0266 

- 0.95  4.10  - 0.139  0.0140  0.0207 


1.04  I 4.00 


0.010  -0.0011  0,0175 

0.170  -0.0192  0.0217 


0.321  -0.0342  0.0291 
0.409  -0.0374  0.0355 


0.495  -0.0436  0.0462 
0.549  -0,0444  0.0629 


0.601  1-0.0473  I 0.0762 


Ai-y 


Table  1 .4  PRESSURE  DISTRIBUTIONS 


M/U;il  = 0,30 
ALPHA  = -0.02 


= 1 .85x1 06 


" ?.39  X 10° 


0.9980 

32 

-0.1115 

33 

-0.2491 

34 

-0.3847 

35 

-0.4068 

36 

-0.4336 

37 

-0.4188 

38 

-0.416? 

39 

-0.4087 

40 

-0.39S7 

41 

-0.3818 

42 

-0.3630 

43 

-0.3495 

44 

-0.3392 

45 

-0.3106 

46 

-0.2261 

4? 

-0.2331 

48 

-0.2116 

49 

-0.1948 

50 

-0.1776 

51 

-0.1514 

52 

-0.1455 

53 

-0.1027 

54 

-0.0797 

55 

-0.0746 

56 

-0.0394 

57 

-0.0247 

58 

0.0064 

59 

0.0240 

60 

0.0686 

61 

0.0996 

62 

63 

64 

65 

66 

-0.1430 
-0.1636 
-0.1766 
-0.1868 
-0.2188 
-0.2243 
-0 .2590 
-0.2695 
-0.2891 
-0.3503 
-0.3759 
-0.3918 
-0.4093 

-0.4336 
-0.4429 
-0.4522 
-0.4626 
-0.4749 
-0.4764 
-0.4759 
-0.4752 
-0.4684 
-0.4520 
-0.4546 
-0.3777 
-0 .2810 
-0.1355 


RE  - 3.79  x 10 


RE  -4.01  x 10 


CP 

N° 

1. 1232 

32 

-0.0193 

33 

-0.2345 

34 

-0.4544 

35 

-0.4951 

36 

-0.5662 

3? 

-0.5864 

38 

-0.5840 

39 

cai 


49 

-0.260?  50 
-0.215  51 

-0.1(24  52 

-0.16.88  53 
-0.1171  54 

-0.0915  55 

-0.014  56 

-0.0354  57 
-0.0143  58 
0.0249  59 
O.0555  60 
0.1008  61 
0.1449  62 


1 0.0401 

2 0.0294 

3 0.0152 

4 0.0144 

5 0.0170 

6 0.0158 

7 o.orM 

8 0.0247 

9 0.0173 

10  0.0261 

11  0.0171 

12  -0.0016 

13  0.0039 

14  -O.OO37 

15  -0.0087 

16  0.0154 

17  -0.0156 

18  -0.0149 

19  -0.0146 

20  -0.0171 

21  -0.0110 

22  -0.0272 

23  -0.0166 

24  |-0.0202 

2C  0.0189 

26  1.0127 

27  -0.0130 

28  -0.0117 

29  -0.0069 

30  -0.0095 

31  -0.0051 

32  0.0150 

33  0.0046 

34  O.II65 


!? 


jj  £ 


I CHI 


36 

0.0162  I 37 
0.0188  I 38 


10 
11 
12 

13 

14 

15 

16  0.0216 

17  -0.0141 

18  -0.0127 

19  |-o.  0133 


0.1019 
0.0018 
-0.00  '3 
-0.0094 
0.0113 
-0.0121 
-0.0163 
-0.0221 
-0.0334 

0.0240 

-0.0209 

0.0209 

0.0241 

0.0234 

0.0213 

O.OI98 

-0.0143 

0.0125 

0.0r6’8 

0.0049 

0.0027 

0.0003 

0.0088 

0.0134 

0.0141 

O.0235 

0.0241 

0.0265 

0.0302 

0.0192 

0.013? 

0.0192 

0.0119 

O.OO33 


A I I .< 


TABLE  1.4  PRESSURE  DISTRIBUTIONS  (CON'D) 


MACH  = 0,754  RE  3.96  x 106 

ALPHA  = 0.99 


MODEL 

WALLS 

N° 

r cp 

Hn° 

CP 

N° 

CP 

N” 

CP 

1 

l .1395 

)2 

0 . 1^32 

1 

0.6443 

35 

0 .07H6 

2 

0.1960 

33 

0.0859 

2 

0.0325 

36 

-0.0088 

3 

-0.0246 

34 

0.0435 

3 

0.0165 

37 

-0.0148 

4 

-0.2767 

35 

0.009^ 

4 

0.0167 

38 

-0.0164 

9 

-0.3196 

36 

-0.0264 

5 

0.0217 

39 

-0.0206 

6 

-0.4329 

37 

-O.O594 

6 

0.0238 

40 

-0.0201 

7 

-0.4621 

38 

-0.1091 

7 

0.0257 

4l 

-0.0249 

8 

-0.5178 

39 

-0.1464 

8 

0.0348 

42 

-0.0308 

9 

-0.5361 

40 

-0.1745 

9 

0.0330 

43 

-0.0412 

10 

-0.5274 

41 

-0.1996 

10 

0 . 04 1? 

44 

-0.0348 

11 

-0.5017 

42 

-0.2240 

11 

0.0332 

45 

-0.0317 

12 

-0.4696 

43 

-0.2445 

12 

0.0159 

46 

-0.0342 

13 

-0.4097 

44 

-0.2793 

13 

0.0109 

47 

-0.0355 

14 

-0.4509 

45 

-0 .3060 

14 

0.0113 

48 

-0.0348 

15 

-0.3929 

46 

-0.3499 

15 

0.0053 

49 

-0.0333 

16 

-0.2948 

47 

-0.3741 

16 

0.0314 

50 

-O.0330 

17 

-0.2937 

48 

-0.4087 

17 

-0.0018 

51 

-0.0265 

18 

-0.2677 

49 

-0.4346 

18 

-0.0016 

52 

-0.0234 

19 

-0.2455 

50 

-0.4017 

19 

-0.0025 

53 

-0.021C 

20 

-0.2019 

51 

-O.6393 

20 

*0.0039 

54 

-O.OI83 

21 

-0.1716 

52 

-O.839O 

21 

•0.0008 

55 

-0.0146 

22 

-0.1562 

33 

-0.9035 

22 

■0.0162 

56 

-0.0109 

23 

-0.1046 

54 

-0.9191 

23 

-0.0064 

57 

-0.0015 

24 

-0.0799 

55 

-0.9171 

24 

.0.0087 

58 

0.0035 

25 

-0.0595 

56 

-0.9128 

25 

•0.0060 

59 

0.0053 

26 

-0.0278 

37 

-O.8939 

26 

0.0006 

60 

O.OI54 

27 

-0.0052 

58 

-0,8551 

27 

0.0017 

61 

0.0184 

28 

0.0338 

59 

-0.8179 

28 

0.002? 

62 

0.0226 

29 

0.0657 

jO 

-0.7626 

29 

0.0052 

63 

0.0266 

30 

0.1078 

51 

-0.7269 

30 

0.0028 

64 

0.0175 

31 

0.1531 

52 

-O.6928 

31 

0.0065 

65 

0.0117 

53 

-0.6799 

32 

■0.0064 

66 

0.0196 

54 

-0.5366 

33 

0.0162 

67 

0.0116 

55 

-0.3911 

34 

0.1439 

68 

-0.0045 

36 

-0.1927 

MACH  - = 3.98.x  106 

ALPHA  - 


model' 

WALLS 

ir 

CP 

N° 

CP 

N° 

CP 

N° 

CP 

1 

1.1140 

32 

0.1835 

1 

0.0449 

>5 

0.0619 

2 

0.3405 

33 

0.0901 

2 

0.0)27 

36 

-0.0166 

3 

0.1395 

34 

0.0461 

3 

0.0174 

37 

-0.02)2 

4 

-0.1273 

35 

0.0107 

4 

0.0211 

38 

-0.0266 

5 

-0.1735 

36 

-0.0257 

5 

0.0240 

>9 

-0.0299 

6 

-O.296I 

37 

-0.0567 

6 

0.0279 

40 

-0.0)00 

7 

-0.3245 

38 

-0.1070 

7 

0.0)25 

4l 

-0.0346 

8 

-0.3897 

39 

-0.1432 

8 

0.0417 

42 

-0.0416 

9 

-0.4059 

4 0 

-0.1736 

9 

0.0446 

43 

-0.0517 

10 

-0.4040 

4i 

-0.1964 

10 

0.0525 

44 

-0.0449 

11 

-0.3926 

42 

-0.2216 

11 

0.0478 

45 

-0.0434 

12 

-0.3793 

43 

-0.2430 

12 

0.0306 

46 

-0.0440 

13 

-0.3212 

44 

-0.2702 

13 

0.0359 

47 

-0.0482 

14 

-0.3660 

45 

-0.2920 

14 

0.0292 

48 

-0.0482 

15 

-0.3331 

46 

-0.3248 

15 

0.0254 

49 

-0.0467 

16 

-0.2380 

47 

-0.3302 

16 

0.0508 

50 

-0.0455 

17 

-0.2348 

48 

-0.2820 

17 

0.0172 

51 

-0.0397 

18 

-0.2186 

49 

-0.5305 

18 

0.0181 

52 

-0.0367 

19 

-0.2031 

50 

-0.9996 

19 

0.0170 

53 

-0.0324 

20 

-0.1671 

51 

-1.0231 

20 

0.0138 

54 

-0.0278 

21 

-0.1375 

52 

-1.0762 

21 

0.0170 

55 

-0.0241 

22 

-0.1312 

53 

-1.0830 

22 

0.004} 

56 

-0.0214 

23 

-0.0834 

54 

-1.0762 

23 

0.0147 

57 

-0.0104 

24 

-0.0625 

55 

-1.0743 

24 

0.0107 

58 

-0.0052 

25 

-0.0436 

56 

-1.0624 

25 

0.01)2 

59 

-0.0022 

26 

-0.0149 

57 

-1.0362 

26 

0.0161 

60 

0.0116 

27 

0.0052 

58 

-0.9945 

27 

0.0187 

61 

0.0174 

28 

0.0448 

59 

-0.9550 

28 

0.0189 

62 

0.0222 

29 

0.0718 

60 

-0.9078 

29 

0.0174 

63 

0.0277 

30 

0.1128 

61 

-0.8842 

30 

0.01)1 

64 

0. 0182 

31 

0.2552 

62 

-0.8617 

31 

0.0100 

65 

0.0146 

63 

-0.8504 

32 

-0.0044 

66 

0.0214 

64 

-0.6981 

33 

0.0175 

67 

0.0122 

65 

-0.5767 

34 

0.1494 

68 

-0.0070 

66 

-0.3741 

MACH  = RE  = 3.80  SC  106 

ALPHA  = g'9i 


MODEL 

WALLS  1 

N° 

CP 

N° 

CP 

N° 

r op 

r 

CP 

1 

1.0651 

32 

0.1891 

1 

0.0450 

36 

0.0462 

2 

0.4850 

33 

0.0952 

2 

0.0331 

36 

-0.0247 

3 

O.2767 

34 

0.0555 

3 

0.0186 

37 

-0.0)20 

4 

0.02)7 

35 

0.0165 

4 

0.0260 

38 

-0.0345 

5 

-0.0325 

36 

-0.01)0 

5 

0.0326 

39 

-0.0381 

6 

-0.1491 

37 

-0.0449 

6 

0.0373 

40 

-0.0387 

7 

-0.1849 

38 

-0.0921 

7 

0.0431 

41 

-0.0440 

8 

-0.2631 

39 

-0.1263 

8 

0.0558 

42 

-0.0508 

9 

-0.2850 

40 

-0.1515 

9 

0.0596 

43 

-0.0599 

10 

-0.2878 

41 

-0.1731 

10 

0.0745 

44 

-0.0571 

11 

-0.2817 

42 

-0.1915 

11 

0,0709 

45 

-0.0559 

12 

-0.2770 

43 

-0.2017 

12 

0.0538 

46 

-O.0567 

13 

-0.2356 

• 44 

-0.2226 

13 

0.0594 

47 

-0.0630 

14 

-0.2846 

45 

-0.2275 

14 

0.0533 

48 

-0.0621 

15 

-0.2609 

46 

-0.2506 

15 

0.0507 

49 

0.0614 

16 

-0.2154 

47 

-0.2664 

16 

0.0719 

50 

-0.0611 

17 

-0.2122 

48 

-0.9516 

17 

0.0441 

51 

-0.0553 

18 

-0.17)0 

49 

-1.1655 

18 

0.0454 

52 

-0.05D 

19 

-0.1475 

50 

-I.I899 

19 

0.0435 

53 

-0.0480 

20 

-0.1263 

51 

-1.2258 

20 

0.0400 

54 

-0. 0404 

21 

-0.1010 

52 

-1.2294 

21 

0.0428 

55 

-0.0354 

22 

-0.0968 

53 

-1.2278 

22 

0.0309 

56 

-0.0)00 

23 

-0.0607 

54 

-1.2165 

23 

O.0393 

57 

-0.0178 

24 

-0.0378 

55 

-1.2062 

24 

0.0341 

53 

*0.0101 

25 

-0.0279 

56 

-1.1968 

25 

0.0364 

59 

-0.0061 

26 

0.005) 

57 

-1.1653 

26 

0.0394 

60 

0.0095 

27 

0.021) 

58 

-1.1219 

27 

0.0381 

61 

0.0177 

28 

0.0573 

59 

-1.0815 

28 

0.0338 

ft 

0.0244 

29 

0.0828 

60 

-1.0351 

29 

0.026} 

6} 

0.0296 

30 

0.1206 

61 

-1.0190 

30 

o.oei7 

(A 

o.oe44 

31 

0.1606 

62 

-0.9991 

31 

0.0150 

0.0201 

63 

-0.9892 

32 

-0.0019 

66 

o.ce56 

64 

-0.8561 

33 

0.0216 

ft 

0.0122 

65 

-0.7626 

34 

0.1560 

ft 

-0.0064 

66 

-0.5507 
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Fig.  1.4a  Mach  number  distribution  in  the  wind  tunnel 
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Pig.  1.4b  Mach  number  distributions  in  the  model  region 

Fig.  1.4  S3MA  TUNNEL  EMPTY  TEST  SECTION  CALIBRATION  DATA 


Pi  = 1.2  b 


Microphone  noun ted  on  the  top  wall  cne  ;hord 


upstream  of  the  leading  edge 


Fig.  1 .5  NOISE  LEVEL 


Fig.  1 .6  REYNOLDS  NUMBER  BASED  ON  CHORD  LENGTH 


Lift  and  drag  versus  Mach  number 


Lift  and  drag  versus  angle  of  attack 


FI  1 .0  INVOLUTIONS  OP  THE  AERODYNAMIC  COEFFICIENTS 


1.3  DATA  :;ET  FROM  iV.E  HIGH  SPEED  TUNNEL 


These  data  are  extracted  from  a larger  body  of  data  obtained  in  a collaborative  program 
with  ONERA.  The  selected  data  is  primarily  aimed  at  providing  high  Reynolds  number 
experimental  results  under  as  close  to  interference  free  conditions  as  possible. 


1 . Airfoil 

1.1  Airfoil  designation 

1.2  Type  of  airfoil 

1.2.1  airfoil  geometry 
nose  radius 
maximum  thickness 
base  thickness 

1.2.2  design  condition 

1.3  Additional  remarks 

1.4  References  on  airfoil 


NACA  0012 
symmetrical 

Figure  1.11 
r/c  = 1.58% 
t/c  = 12% 
0.252%  chord 


None 

1 


2 . Model  geometry 

2.1  Chord  length 

2 . 2 Span 

2.3  Actual  model  co-ordinates 
and  accuracy 

2.4  Maximum  thickness 

2.5  Base  thickness 

2.6  Additional  remarks 

2.7  References  on  model 


0.300  m 
0.381  m 
Table  1.5 

t/c  =12% 
0.252%  chord 
None 
2 


3 . Wind  tunnel 

3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  stagnation  pressure 

3.2.2  stagnation  temperature 

3.2.3  humidity/dew  point 

3.3  Test  section 

3.3.1  dimensions 

3.3.2  type  of  walls 


3.4  Flow  field  (empty  test  section) 

3.4.1  reference  static  pressure 

3.4.2  flow  angularity 

3.4.3  Mach  number  distribution 

3.4.4  pressure  gradient 

3.4.5  turbulence/noise  level 

3.4.6  side  wall  boundary  layer 


3.5  Additional  remarks 


4. 


3.6  References  on  wind  tunnel 
Tests 

4.1  Type  of  measurements 


4.2  Tunnel/model  dimensions 
4.2.1  height/chord  ratio 
4.2.3  width/chord  ratio 


NAE  5-ft  x 5-ft  trisonic  W/T  with  2-D  insert 

Blowdown 

2-11  bars 

293  K,  max  drop  ~5K  during  a run 
0.0002  kg  H20/Kg  air 
Rectangular,  Fig.  1.12 
0.38m  x 1 . 52m 

Perforated  top  and  bottom 
20.5%  porosity 

iji  12.7  mm  normal  holes  at  26.4  mm  spacing 


at  sidewall  6.48  chord  upstream  of  model  LE 
-not  determined 
Fig. 1.13 

Fig. 1.13  , v 

free  stream  (-^--^-4  = 0.008  at  M = 0.8 

l q / rms  °° 

6*  < 2.5  mm  ' ' 


2 6 


B 


0.013 


sidewall  suction  over  an  area 
1.8  x 2.4  chord  around  model 


3,  4 


force  balance 
surface  pressure 
wake  pitot  pressure 

5/1 

1.27/1 


A I -2 1 


4.3  Flow  conditions  included  in 
present  data  base 

4.3.1  angle  of  attack 

4.3.2  Mach  number 

4.3.3  Reynolds  number 

4.3.4  transition 

-position  of  free  transition 
-transition  fixing 

4.3.5  temperature  equilibrium 

4.4  Additional  remarks 

4.5  References  on  tests 

5.  Instrumentation 

5.1  Surface  pressure  measurements 

5.1.1  pressure  holes 
-size 

-spanwise  station(s) 
-chordwise  positions 

5.1.2  type  of  transducers  and 
scanning  devices 

5.1.3  other 

5.2  Wake  measurements 

5.2.1  type/size  of  instrument (s) 

5.2.2  stre-.mwise  position  (s) 

5.2.3  type  of  transducers  and 
scanning  devices 

5.3  Boundary  layer  measurements 

5.3.1  type/size  of  instruments 

5.3.2  locations 

5.3.3  type  of  transducers  and 
scanning  devices 

5.4  Skin  friction  measurements 

5.4.1  type/size  of  instruments  „ 

5.4.3  type  of  transducer 

5.5  Flow  visualisation 

5.5.1  flow  field 

5.5.2  surface  flow 


5.6  other 

5.7  Additional  remarks 

5.8  References  on  instrumentation 


nominally  0° 

0.5  - 0.93 
17  to  43  x 10®  ' 
free  transition 
not  established 


see  Table  1.6 


yes 


2 


80 

<|>  0.40  mm 

centre  span  in  a line  15°  to  flow  direction 
see  Table  1 .5 

Two  D9  scanivalves  with  200  psia  Kulite 
VQS-500-200A 

scan  rate  for  5.1.2  20  ports/sec. 


Traversing  probe,  see  Fig. 1.12 
OD/ID  = 2.286/1.524  mm 

1,27  x chord  downstream  of  TE 
50  psid  Statham  PM  131  TC 


at  a = 5°  M = 0.76  Re  = 24x10®  and 

g 00 

different  sidewall  suction  (Data  not  included 
in  Data  Base) 


two  three-component  balances  for  force 
measurements 

2,  4 


6.  Data 


6.1  Accuracy  (wall  interference  excluded) 

6.1.1  angle  of  attack  setting  i 0.02° 


a i-:: 


6.1.2  free  stream  Mach  number: 

- setting  +0.003 

- variation  during  one  +0.003 


6.1.3 

6.1.4 

pressure  scan 

pressure  coefficients 

aerodynamic  coefficients 

ACP* 

0.017  (q 
0.004  (q 

I “j  + 0.007  |Cp| 

6.1.5 

6.1.6 

boundary  layer  quantities 

repeatability 

Generally 

ACNp  +0.005 

ACXp  ±0.0005  ACMp 

±0.0005 

acnb 

+0.005 

ACXb  ±0.0005  ACMb 

±0.0005 

*CDW 

+0.0015 

6.1.7 

remarks 

6.2  Wall  interference  corrections 
(indicate  estimated  accuracy) 

6.2.5  remarks 


6.2.6  references  on  wall  interference 
correction 


No  corrections 


since  supplied  data  are  for  nearly  zero  lift 
all  wall  corrections  can  be  considered 
negligible . 

5,  6 


6.3  Presentation  of  data 


6.3.1  aerodynamic  coefficients 

6.3.2  surface  pressures 

6.3.3  boundary  layer  quantities 

6.3.4  wall  interference  corrections 
included  ? 

6.3.5  corrections  for  model  deflection 

6.3.6  empty  test  section  calibration 
taken  into  account  ? 

6.3.7  other  corrections  included  ? 

6.3.8  additional  remarks 


Table  1 .6 

Table  1.7  - 1.15,  Figure  1.14  - 1.22 

No 

No 

Yes 

No 

Wake  drag  data  are  those  obtained  from 
probe  on  £ only. 


6.4  Were  tests  carried  out  in  different  Yes,  in  ONERA  S3  wind  tunnel, 

facilities  on  the  current  airfoil  ? 

If  so,  what  facilities.  Are  data 
included  in  the  present  data  base  ? 


6.5  To  be  contacted  for  further  information  L.H.  Ohman 
on  tests. 


High  Speed  Aerodynamics  Laboratory 
NAE/NRC  Ottawa,  Ontario,  Canada. 
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8 . List  of  symbols 


B 

C 

H 

M,  MLOC 

M ,MTUN 

00 

p 

P ,PS 

00 

PO 

Re 

v/u 


Cp,CP 

cn,cn 

cx,cx 

Cm,CMC4 

CDW 

X 


a 


9 


tunnel  width  = model  span 

model  chord 

tunnel  height 

local  Mach  number 

free  stream  Mach  number 

local  static  pressure 

free  stream  static  pressure 

free  stream  total  pressure 

Reynolds  number  based  on  model  chord 

free  stream  dynamic  pressure 

relative  sidewall  suction 
velocity  JL  sidewall 
free  stream  velocity 
P-P 

pressure  coefficient 

^*CO 

normal  force  coefficient 


chord  force  coefficient 

pitching  moment  coefficient,  about  1/4  chord 
wake  drag  coefficient 

streamwise  coordinate 
model  origin:  LE 

W/T  origin:  balance  = 0.364  model  X/C 

geometric  angle  of  attack,  angle  between  chordline  and  tunnel 


subscript  P refers  to 
B 
d 
m 
L 
U 


pressure  data 
balance  data 
design  data 
model  data 
lower  surface 
upper  surface 


Model  Geometry  and  Pressure  Hole  Locations 


Table  X.5 


Pressure 

Hole 

(X/C) 

m 

(Y/C) 

m 

(*/C) 

d 

(Y/C)  -(Y/C) 
m 

42U 

0.  97000 

0. 00510 

0.00539 

-0.00029 

40U 

0. 90920 

0.01300 

0.01333 

-0.00033 

3au 

0.84930 

0.  02030 

0.02061 

-0.00031 

3/U 

0.81940 

0. 02380 

0. 02406 

-0.00026 

3bU 

0. 78960 

0.02710 

0.02738 

-0.00028 

35U 

0. 78980 

0.03040 

0.03061 

-0.00021 

34  U 

0. 72950 

0.03350 

0.03371 

-0.00021 

33U 

0. 69960 

0.03650 

0. 03668 

-0.00018 

34  U 

0. 66930 

0.03940 

0.03956 

-0.00016 

31U 

0.63950 

0.04210 

0.04226 

-0.00016 

30U 

0. 60960 

0. 04470 

0.04484 

-0.00014 

29U 

0.  58390 

0. 04680 

0.04693 

-0.00013 

28U 

0. 54960 

0.  04940 

0 . 04955 

-0.00015 

2/U 

0. 51990 

0.05160 

0.05164 

-0.00004 

2bU 

0.48920 

0.05360 

0.05361 

-0.00001 

2bU 

0.45910 

0.05530 

0.05533 

-0.00003 

24U 

0.42960 

0.  05670 

0.05680 

-0. 00010 

23U 

0. 39900 

0.05800 

0.05807 

-0.00007 

24U 

0. 36960 

0, 05890 

0.05902 

-0.00012 

21U 

0. 33880 

0.05960 

0.05969 

-0.00009 

20U 

0.  30910 

0.06000 

0.06000 

0. 00000 

19U 

0.27930 

0.06000 

0.05992 

0.00008 

18U 

0.24940 

0.05950 

0.05940 

0.00010 

17U 

0. 22940 

0.  05880 

0.05877 

0.00003 

lbU 

0.20930 

0.05800 

0.05788 

0.00012 

15U 

0. 18930 

0.05680 

0.05671 

0.00009 

14U 

0.16880 

0.05530 

0.05519 

0. 00011 

1 JU 

0. 14950 

0.  05350 

0.05340 

0.00010 

14U 

0. 12950 

0. 05140 

0.05113 

0. 00027 

liU 

0.10940 

0. 04860 

0.04834 

0.00026 

10  U 

0.09920 

0.04700 

0. 04669 

0.00031 

9U 

0.08950 

0.04530 

0.04496 

0.00034 

8U 

0.07900 

0.  04320 

0.04286 

0.00034 

7U 

0.06960 

0.04110 

0.04077 

0,00033 

6U 

0.05960 

0.03860 

0.03827 

0.00033 

5U 

0. 04960 

0.03580 

0.03543 

0.00037 

4U 

0.03990 

0.03260 

0.03224 

0.00036 

3U 

0.02930 

0.02850 

0.02810 

0. 00040 

2U 

0.01920 

0.  02360 

0.02316 

0. 00044 

10 

0.00880 

0. 01660 

0.01603 

0.00057 

OLE 

0.00000 

0.00000 

0 . 00000 

0.00000 

1L 

0.00940 

-0.01680 

-0.01654 

-0.00026 

2L 

0.01940 

-0.02340 

-0.02327 

-0.00013 

3L 

0. 02970 

-0.02840 

-0.02827 

-0.00013 

4L 

0.  03950 

-0.03210 

-0.03210 

-0.00000 

5L 

0. 04980 

-0.03550 

-0.03549 

-0.00001 

6L 

0.05920 

-0.03820 

-0. 03816 

-0. 00004 

7L 

0.07000 

-0,04090 

-0.04086 

-0.00004 

8L 

0.07910 

-0.04270 

-0.04288 

0.00018 

9L 

0.08950 

-0. 04500 

-0.04496 

-0.00004 

10L 

0.09960 

-0.04680 

-0.04676 

-0.00004 

llL 

0. 11980 

-0.04990 

-0.04985 

-0.00005 

14L 

0.13980 

-0.05230 

-0.05236 

0.00006 

1JL 

0. 15980 

-0.05430 

-0.05440 

0.00010 

14L 

0.  17940 

-0.05600 

-0.05602 

0.00002 

15L 

0.  19960 

-0.05730 

-0.05735 

0.00005 

lbL 

0. 21960 

-0.05830 

-0,05837 

0.  00007 

17  L 

0. 23990 

-0.05910 

-0.05913 

0.00003 

18L 

0. 25950 

-0.05960 

-0.05963 

0.00003 

19L 

0. 28950 

-0.06000 

-0.05999 

-0.00001 

2»L 

0.  31930 

-0.06000 

-0.05993 

-0.00007 

2lL 

0. 34960 

-0.05960 

-0.05949 

-0.00011 

22L 

0. 37960 

-0.05880 

-0.05872 

-0.00008 

23L 

0.  40980 

-0.05770 

-0.05765 

-0.00005 

24L 

0.43940 

-0.05640 

-0.05634 

-0.00006 

2*>L 

0.46980 

-0.05480 

-0.05474 

-0.00006 

2bL 

0.49960 

-0.05300 

-0.05297 

-0. 00003 

27L 

0. 52990 

-0.05110 

-0.05096 

-0.00014 

2bL 

0. 55990 

-0.04890 

-0.04879 

-0.00011 

29L 

0. 59010 

-0.04650 

-0.04644 

-0.00006 

3 ML 

0.61940 

-0.04410 

-0.04401 

-0.00009 

31 L 

0.64980 

-0.04150 

-0.04134 

-0. 00016 

34L 

0. 73920 

-0.03290 

-0.03272 

-0.00018 

3bL 

0.76960 

-0.02970 

-0.02954 

-0.00016 

3b  L 

0. 79980 

-0.02650 

-0.02625 

-0.00025 

37  L 

0.82950 

-0.02310 

-0. 02291 

-0.00019 

38  L 

0. 86020 

-0.01960 

-0.01932 

-0.00028 

39  L 

0.88970 

-0.01610 

-0.01575 

-0.00035 

40L 

0. 91980 

-0.01240 

-0.01198 

-0.00042 

4lL 

0.94980 

-0.00850 

-0.00809 

-0.00041 

1 .7  1 

1.14 

0. 

,490 

17. 

, 5 

-0. 

,12 

-0. 

,020 

0. 

,0011 

1 .8  1 

1.15 

0. 

,693 

22, 

,2 

-0, 

,13 

-0. 

,017 

0, 

, 0033 

1.9  1 

.16 

0, 

,696 

36, 

,7 

-0, 

,13 

-0. 

,025 

0, 

,0027 

1.10  1 

.17 

0, 

,776 

23, 

,7 

-0, 

,13 

-0, 

,017 

0, 

,0060 

1.11  1 

.18 

0, 

.814 

24, 

,7 

-0, 

.13 

-0. 

,020 

0, 

,0121 

1.12  1 

.19 

0, 

.817 

32, 

.3 

-0, 

.13 

-0. 

,009 

0, 

,0137 

1.13  1 

.20 

0, 

.835 

24, 

,7 

-0, 

.13 

-0, 

,004 

0, 

, 0198 

1.14' 

.21 

0, 

.918 

25, 

.9 

-0, 

.17 

0, 

,060 

0, 

,0678 

1.15  1 

.22 

0, 

.930 

42, 

.8 

-0, 

.18 

0, 

,018 

0, 

.0764 

C.001 

-0.019 

0.0031 

0.002 

0.0081 

2777 

2 

-0.002 

-0.020 

0,0075 

0.00] 

0.0078 

2763 

2 

-0.002 

-0.021 

0.0074 

0.001 

0.0081 

2767 

1 

-0.002 

-0.020 

0.0101 

0.000 

0.0082 

2788 

1 

-0.001 

-0.019 

0.0168 

0.000 

0.0132 

2753 

2 

-0.004 

-0.011 

0.0179 

0.000 

0.0147 

2801 

1 

-0.003 

-0.007 

0.0246 

-0.001 

0.0198 

2789 

1 

-0.038 

0.007 

0.0703 

-0.013 

0.0603 

2775 

2 

-0.023 

0.002 

0.0770 

-0.011 

0.0610 

2784 

1 

ai  :t> 
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TABLE  t .7 

SURFACE  PRESSURE  MEASUREMENTS 


RUN  NUMBER 

2 777 

□ NERA 

2D  TESTS 

M 

490 

RE/F6 

17.51 

30 

87.44 

'r0 

536.52 

vO 

a -3 

0 

12.50 

TUBE 

X/C 

CP 

MLCC 

P/PO 

P/PS 

NT  UN 

1U 

0.0098 

0.194 

0.440 

0.876 

1 .032 

0.490 

2 U 

0.0192 

-0.114 

0.519 

C .832 

0.981 

0.490 

3U 

0.0293 

-0.239 

0.549 

0 .815 

0.96C 

0.490 

4U 

0.0399 

-0.341 

0.573 

0. 301 

0.943 

0.490 

5U 

0.0496 

-0 .345 

0.574 

0.800 

0.943 

0.489 

6U 

0.0596 

-0.386 

0.583 

0.794 

0.936 

0.490 

7U 

0 .0696 

-0.417 

0.592 

C .789 

0.930 

0.491 

8U 

0 . 0790 

-0  .456 

0.601 

0 .783 

0.924 

0 .491 

9U 

0.0895 

-0.450 

0.599 

0.785 

0.925 

0.491 

1 OU 

0.0992 

-0  .468 

0.6C2 

0 .78^* 

0.922 

0.490 

1 1 U 

0 . 1 094 

-0.477 

0 .6C5 

0 .781 

0.921 

0.490 

1 2U 

0 . 1 295 

-0.467 

0 . 604 

0 . 782 

0.922 

0.491 

1 3U 

0 . 1495 

-0  .475 

0.607 

0.780 

0 .920 

0.492 

1 4U 

0 . 1688 

-0.444 

0. 60C 

0.784 

0.926 

0.492 

1 5U 

0 . 1893 

-0 .450 

0.600 

0 .784 

0.925 

0. 491 

! 6U 

0.2093 

-0.437 

0.598 

0 • T 86 

0.927 

0 .492 

17U 

0.2295 

-0.409 

0.591 

0.790 

0.932 

0.491 

1 9 U 

0.2494 

-0.419 

0.592 

0.789 

0.93C 

0.491 

1 9U 

0.2793 

-0.391 

0.587 

0 .792 

0.935 

0 .491 

20U 

0.3091 

-0 . 376 

0.584 

0.794 

0.937 

0.492 

21  U 

0.3388 

-0 .357 

0.579 

C .797 

0.940 

0 .492 

22U 

0.3697 

-0.338 

0.572 

0.801 

0.944 

0.489 

23U 

0.3991 

-0.325 

0.56  8 

0 .004 

0.946 

0.489 

24U 

0.4296 

-0.299 

0.562 

0.807 

0.951 

0.489 

25U 

0.4592 

-0.279 

0 . 558 

0.81C 

0.954 

0.489 

26U 

0.4893 

-0 .261 

0 .554 

C .812 

0.956 

0.490 

27U 

0.5199 

-0.236 

0.547 

C.316 

0.961 

0 .489 

28U 

0.5497 

-0 .216 

0.544 

C . 316 

0.964 

0.490 

29U 

0.5840 

-0.194 

0.538 

0 .821 

0.968 

0.490 

30U 

0.6097 

-0  • 178 

0.5**5 

0.823 

0.970 

0.491 

31U 

0.6395 

-0 .170 

0.535 

0.823 

0.9T  1 

0.492 

32U 

0.6693 

-C  . 1 44 

0.529 

0.827 

0.976 

0.493 

33U 

0.6996 

-0.112 

0.521 

0.831 

0.981 

0.493 

34U 

0.7296 

-0 .092 

0.516 

0 . 834 

0.984 

0.493 

35U 

0.7596 

-0.082 

0.513 

0 . 936 

0.986 

0.492 

36U 

0.7896 

-0.060 

0.508 

0 . 039 

0.990 

0.492 

37U 

0.8194 

-0  .041 

0.502 

0.842 

0.993 

0.491 

39U 

0.8494 

-0.014 

0 . 495 

0 . 846 

0.998 

0.491 

4GU 

0.9093 

0.049 

0.479 

0 . 855 

1.008 

0.491 

42U 

0.9700 

0 .142 

0.454 

0.868 

1 .023 

0.490 

OLE 

0.0000 

1 .063 

0.046 

0 .999 

1.175 

0.489 

1 L 

0.0094 

0.113 

0.450 

0 .865 

1.018 

0.439 

2L 

0.0  194 

-0.135 

0.522 

0.830 

0.978 

0 .439 

3 L 

0.0297 

-0.347 

0.574 

0 .800 

0.943 

0.489 

4 L 

0.0395 

-0 .361 

0.577 

0 .799 

0.940 

0.439 

5L 

0.0498 

-0 . 394 

0.595 

0.793 

0.  935 

0.490 

6 L 

0.0592 

-0  .439 

0.596 

0 .766 

0.927 

0 .490 

7L 

0.0700 

-0.472 

0.602 

0 .783 

0.922 

0.489 

8L 

0.0^91 

-0.460 

0.60  1 

0.784 

0.924 

0 .490 

9L 

0 . 0895 

-0 .522 

0.619 

0 .773 

0.912 

0 • 49 

! OL 

0. 0996 

-0.497 

0.61  2 

0.777 

0.917 

0 .492 

1 1 L 

0.1198 

-0 .499 

0.61  1 

0 .778 

0.917 

0.491 

1 2 L 

0. 1 398 

-0.502 

0.613 

0 .776 

0.916 

0 .492 

1 3L 

0.1598 

-0.497 

0.612 

0 . 776 

0.917 

0.492 

1 4L 

0.1  794 

-0.4Q1 

0.609 

0.779 

0.919 

0 • 493 

15L 

0 . 1 996 

-0.475 

0 . 608 

0.780 

0.920 

0 .493 

1 5 L 

0.2196 

-0 .453 

0.60  1 

0.764 

0.924 

0 .490 

1 7 L 

0.2399 

-0.452 

0.601 

0 .784 

0.924 

0 .491 

1 9 L 

0 .2596 

-0.440 

0.597 

0.786 

0.  927 

0.491 

1 9L 

0.2895 

-0 .421 

0.593 

0 . 788 

0.  930 

0.49! 

20  L 

0.3193 

-0.401 

0.587 

0 .702 

0.934 

0 .49C 

2 1 L 

0.3496 

-0.391 

0.585 

0.793 

0.  935 

0.4QC 

22L 

0.3796 

-0 . 368 

0.580 

0.797 

C .939 

0 . 49C 

23L 

0.4098 

-0 . 347 

0.575 

0.800 

0.942 

0 .490 

2 4 L 

0.4394 

-0.304 

0.566 

0 . 8C5 

0.949 

0.491 

25L 

0.4699 

-0.291 

C .56** 

o .eoT 

0.951 

0 .491 

26L 

0 .4996 

-0.239 

0.550 

0.814 

C.  96  0 

3.491 

2 7 L 

0 .5299 

-0 .240 

0.549 

0.815 

0.960 

0.49C 

28L 

C. 5600 

-0 .221 

0.546 

0.817 

0.963 

0.49! 

29L 

0.59C2 

-0.203 

0.542 

0.819 

0.965 

0 .49C 

30  L 

0.5194 

-0.183 

0.537 

0.922 

C . 969 

0.490 

3 1 L 

0.6409 

-0.171 

0. 5’4 

o.e?3 

0.971 

0.492 

3 4 L 

0.7393 

-0.085 

0.51  3 

0.836 

C.  9e6 

0.491 

35L 

0 . 7697 

-0.072 

0.51  0 

0.837 

0.993 

0 .492 

36L 

C. 7998 

-0.061 

0.508 

0.839 

0.  990 

0.432 

3 7 L 

0 .8296 

-0  .040 

0.505 

0.840 

0.992 

0 .492 

38L 

0. 8603 

-0.014 

0.496 

0.846 

0.998 

3 .492 

39L 

C .8898 

0.0  12 

0.489 

0.850 

1 . 002 

0 . 4 o ; 

40L 

0.9199 

0 .046 

0.479 

0 .8CC 

1 . 007 

0.49! 

41L 

0.9499 

0.104 

0.465 

0.063 

1.017 

0.491 

V/U 
0 .0073 
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TABLE  1 .8 


SURFACE  PRESSURE  MEASUREMENTS 


RUN  NUMBER  276*5 


□NERA  2D  TESTS 


SCAN 

2 


M 

RE/E6 

3 0 

°I 

Q 

693 

22.15 

87.24 

540.31 

63.32 

21  .25 

TUBE 

X/C 

CP 

MLCC 

P/PO 

P/PS 

mtun 

1U 

C .0088 

0 

.312 

0.571 

0.802 

1.104 

0.692 

2U 

0.0192 

-0 

.031 

0.703 

0.719 

0.990 

0.692 

3U 

0. 0293 

-0 

.173 

0.757 

0.684 

0.943 

0.693 

4U 

0.0399 

-0 

.323 

0.914 

0 .647 

0.893 

0.694 

5U 

0.0496 

-0 

.320 

0.813 

0 .648 

0.894 

0.694 

6U 

0.0596 

-0 

.419 

0.85C 

0.624 

0.861 

0.694 

7 U 

C .0696 

-c 

.464 

0.866 

0.613 

0.845 

0.694 

8U 

0 . 0790 

-0 

.508 

0.881 

0.604 

0 .831 

0.693 

9U 

0.0895 

-0 

.512 

0.883 

0.602 

0.829 

0.593 

10U 

0 .0992 

-0 

.544 

C .896 

0 • 594 

0.81  9 

0.694 

1 1U 

0. 1 094 

-0 

.557 

C.901 

0 .591 

0.814 

0.694 

12U 

0. 1295 

-0 

.562 

0.902 

0.590 

0.813 

0.693 

13U 

0 . 1495 

-0 

.569 

0 • 90  A 

0.589 

0.811 

0.592 

14U 

0 . 1688 

-0 

• 54  3 

0 • 89  A 

0.595 

0.819 

0.693 

15U 

0 . 1893 

-0 

.556 

0.901 

0.591 

0.814 

0. 694 

16U 

0.2093 

-0 

.532 

0.891 

0 .598 

0.823 

0.693 

17U 

0.2295 

-0 

.508 

0.884 

0.602 

0.830 

0.695 

1 8U 

0 .2494 

-0 

.51  5 

0.885 

0.601 

0.828 

0.694 

1 9U 

0.2793 

-0 

.478 

0.873 

0.609 

0.840 

0.695 

20U 

0 .3091 

-0 

.460 

0.864 

0.615 

0.84  7 

0.693 

2 1 U 

0.3386 

-0 

.428 

0.849 

0 .624 

0.859 

0.691 

22U 

0 . 3697 

-0 

. 399 

0.843 

0.628 

0.867 

0.594 

23U 

C . 3991 

-0 

.391 

0.839 

0.631 

0.870 

0. 694 

24U 

0 .4296 

-0 

.356 

0.826 

0 .640 

0.882 

0.693 

25U 

0.4592 

-0 

. 334 

0.818 

0.645 

0.889 

0 .694 

26U 

0 .4893 

-0 

.306 

0.807 

0.652 

0.898 

0.694 

27U 

0.5199 

-0 

.274 

0.796 

0.659 

0.909 

0.694 

28U 

0.5497 

-0 

.251 

0.786 

0.665 

0.917 

0.693 

29U 

0.5840 

-0 

.235 

0.781 

0.669 

0 .922 

0.594 

30U 

0.6097 

-0 

.220 

0.773 

0.674 

0.928 

0.591 

3 1 U 

0.6395 

-0 

.194 

0.764 

0.680 

0.936 

0.692 

32U 

0.6693 

-0 

.174 

0.756 

0.685 

0 .943 

0.692 

33U 

0.6996 

-0 

.125 

0.739 

0.696 

0.959 

0.693 

34U 

0.7296 

-0 

.103 

0.732 

0.701 

0.966 

0.694 

35U 

0.7596 

-0 

.091 

0.728 

0.703 

0.970 

0.594 

36U 

0 .7896 

-c 

.058 

0.717 

0.710 

0.981 

0.695 

37U 

0.8194 

-c 

.041 

0.706 

0.718 

0.987 

0.691 

38U 

0.8494 

-0 

.009 

0.694 

0 .725 

0.997 

0.591 

4 0 U 

0.9093 

0 

.067 

C .668 

0.742 

1 .022 

0.6  94 

42U 

0.9700 

0 

.170 

0.629 

0 . 756 

1 .056 

0.694 

OLE 

0.0000 

1 

.133 

0.032 

0.999 

1 . 378 

0.694 

1 L 

0.0094 

0 

.224 

0.607 

0 .780 

1 .074 

0.693 

2L 

0 .0194 

-0 

.077 

0.722 

0.707 

0.  974 

0 .694 

3 L 

0 .0297 

-0 

.301 

0.806 

0.652 

0.  900 

0.694 

4 L 

0.0395 

-0 

.353 

0.825 

0.640 

0.883 

0.694 

5L 

0 . 0498 

-0 

.4  35 

0.855 

0.621 

0.856 

0.694 

6 L 

0.0592 

-0 

.500 

0.379 

0.605 

0.833 

0.693 

7L 

0.0700 

-0 

.5  27 

0.890 

0.598 

0.824 

0.694 

8 L 

0.0791 

-0 

.540 

0.895 

0.595 

0.820 

0.694 

9L 

0 • 0895 

-0 

.645 

0.932 

0 .571 

0.786 

0 .692 

1 0 L 

0.0996 

-0 

.602 

0.916 

0.581 

0.800 

0.592 

1 1 L 

0.1198 

-0 

.614 

0.919 

0.579 

0.797 

0 .691 

1 2L 

0. 1 398 

-0 

.5  84 

0.91  3 

0 .583 

0 .804 

0.695 

1 3L 

C. 1598 

-0 

.609 

0.92  1 

0.578 

0.797 

0.694 

1 4L 

0 . 1 794 

-0 

.593 

0.915 

0 .582 

0.802 

0 .694 

1 5L 

C. 1996 

-0 

.576 

0.907 

C .587 

0.808 

0.693 

1 6L 

0.2196 

-0 

.554 

C.9C0 

0.592 

0.615 

0.694 

1 7L 

0 . 2399 

- 0 

.546 

0.897 

0 .594 

0.818 

0.694 

19L 

0.2596 

-0 

.532 

0.888 

0.600 

0.824 

0.691 

19L 

0.2895 

-0 

.509 

0.878 

0.605 

0.832 

0.691 

20  L 

0.3193 

-0 

.462 

0.866 

0.614 

0.846 

0 .694 

2 1 L 

0.3496 

-0 

.436 

0.855 

0.620 

0.855 

0.693 

22L 

0.3796 

-0 

.4  1 4 

0.845 

0.627 

0.863 

0.692 

23L 

0.4098 

-0 

.388 

0.835 

0.634 

0.872 

0.692 

2 4 L 

C .4394 

-0 

.357 

0.826 

0.640 

C.  882 

0.693 

25L 

0.4699 

-0 

.339 

0.81  8 

0 .644 

0.888 

0.693 

26L 

0.4996 

-0 

. 267 

0.  793 

0.661 

0.91  1 

0.594 

2 7 L 

0.5299 

-0 

.260 

0.79  1 

0.662 

0.914 

0.694 

28L 

0.5600 

-0 

.257 

0.788 

0 .664 

0.915 

0.693 

2QL 

0.5902 

-0 

.230 

0.779 

0 • 670 

0.  924 

0.694 

30L 

0.6194 

-0 

.211 

0.77? 

0 .675 

0.930 

0.694 

31  L 

0.6499 

-0 

• 1 86 

0.762 

0.681 

0.938 

0.693 

3 4 L 

0 .7393 

- 0 

.086 

0.726 

0.7^4 

0.971 

0.694 

35L 

0.7697 

-0 

.074 

0.720 

0 .708 

0 . 976 

0.693 

36L 

0.7998 

-0 

.056 

0.71  3 

0.7  13 

0.981 

0.692 

37L 

0.8296 

-0 

.030 

0.702 

0 .720 

0.990 

0.691 

30L 

0.8603 

0 

.005 

0.69  1 

0.727 

1 . 002 

0.693 

39L 

0.9998 

0 

.043 

0.678 

0.735 

1.014 

0.695 

40  L 

0.91 99 

0 

.071 

0.667 

0 .743 

1 .024 

0.694 

4 1 L 

0.9499 

0 

. 1 34 

0.644 

0.757 

1 .045 

0.695 

*6*  90P"*%Bpv#  -/ML  ,-*»  *«*t  -r 
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v/u 
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TAbLE  1 . 9 

SURFACE  PRESSURE  MEASUREMENTS 


PUN  NUMBS* 

2767 

□ NEPA 

2D  TE?TS 

SCAN 

1 

M 

0.696 

DE  / E 6 
36.70 

DIJ 

146.00 

T0 

545.97 

PI 

105.62 

Q 

35  .82 

V/U 

0 .0028 

TUBE 

X/C 

CP 

ML  OC 

P/p  0 

P/PS 

MT  UN 

1U 

0.0088 

0.316 

0.574 

0.900 

1.107 

0.697 

2U 

0.0192 

-0.049 

0.715 

0.711 

0.984 

0.697 

3U 

0.0293 

-0.182 

0.766 

0 .679 

0 .939 

0.698 

4U 

0.0399 

-0 .350 

0.828 

0.638 

0.883 

0.697 

5U 

0.0496 

-0 .331 

0.821 

0 .643 

0.889 

0.697 

6U 

0 . 0596 

-0.430 

0.858 

0.619 

0.856 

0.597 

7U 

0 .0696 

-C  .472 

0.876 

0 .607 

0.840 

0.699 

8U 

0. 0790 

-0.523 

0.895 

0.505 

0.823 

0.698 

9U 

0 .0895 

-C .528 

C.895 

0.595 

0.822 

0.697 

1 OU 

0 . 0992 

-0  .556 

0.905 

0.588 

0.313 

0.697 

1 1U 

0.1 094 

-C .570 

0.91  3 

0.583 

0.807 

0.698 

1 2 U 

0 . 1295 

-0 .571 

0.9  12 

C.  584 

0.807 

0.693 

1 3U 

0 . 1495 

-0 .590 

0.91  8 

0 .590 

0.802 

0.697 

1 4U 

0 . 1688 

-0.553 

C.904 

0.589 

0.814 

0.697 

15U 

0.1893 

-0 .567 

0.910 

0.585 

0.809 

0.698 

1 6U 

0.2093 

-0.546 

0 • °c  1 

0.591 

0.816 

0 . 697 

17U 

0 .2295 

-0.523 

0.892 

0.597 

0.824 

0.597 

1 8U 

0.2494 

-0  .528 

0.395 

0.595 

0.822 

0.697 

1 9U 

0.2793 

-0 .502 

0.833 

0.502 

0.632 

0.596 

20U 

0.3091 

-0.474 

0.874 

0.609 

0,841 

0.696 

2 1 U 

0 .3388 

-0  .445 

0 .962 

0.616 

0.850 

0.696 

22U 

0. 3697 

-C.434 

0.961 

0.617 

0.853 

0.698 

23U 

0.3991 

-0.41 5 

0.865 

0.621 

0.660 

0.699 

24U 

0.4296 

-0.380  . 

0.84  1 

0.629 

0.872 

0.699 

25U 

0.4592 

-0 .366 

0.833 

0.635 

0.870 

0.697 

26U 

0.4893 

-0 . 327 

0.820 

0 .643 

0.890 

0.698 

27U 

0.5199 

-0.294 

0.809 

0.650 

0.901 

0.599 

28U 

0.5497 

-0 .269 

0.799 

0 . 657 

0.909 

0.598 

29U 

0.5840 

-0.251 

0.791 

0.662 

0.91  6 

0.697 

3CU 

0.6097 

-0.220 

0.777 

0.671 

0.927 

0.695 

3 1 U 

0.6395 

-0.205 

0.773 

0.674 

0.931 

C.  696 

32U 

0.6693 

-0.180 

C.  764 

0.680 

0.940 

0.697 

33U 

0.6996 

-0.135 

0.746 

0.692 

0.955 

0.696 

34U 

0.7296 

-0 .123 

0 . 740 

0.695 

0.959 

0.694 

35U 

0.7596 

-0.104 

0.734 

0.699 

0.965 

0.696 

36  U 

0.7896 

-0  .073 

C.723 

0 . 706 

0.976 

0.696 

37'J 

0.8194 

-0.051 

0.714 

C .712 

0.983 

0.695 

38U 

0.8494 

-0.019 

0.703 

0.720 

0.994 

C.696 

40U 

0 .9093 

0 .055 

0 .676 

0 .737 

1.018 

0. 69> 

42U 

0.9700 

0 .154 

0.636 

0.762 

1 .05! 

0.696 

OLE 

0.0000 

1.114 

0.090 

0 • 9 c4 

1 . 375 

0.697 

1 L 

0. 0C94 

0 . 1 73 

0.630 

0.^66 

1 .060 

0.699 

2L 

0.0194 

-0.115 

0. 742 

0 .6C4 

0.961 

0 .609 

3L 

0 .0297 

-0.34! 

0.325 

0 .640 

0.986 

0 . 6 98 

4 L 

0. 0395 

-0.413 

0.35  2 

0 .623 

0.862 

0 .697 

5L 

0.0493 

-0 .468 

0.873 

0.609 

C.  842 

0.697 

6 L 

0.0592 

-0.533 

0.898 

0 .593 

0.820 

0 .69e 

7L 

C .0700 

-0.556 

0.  908 

0.587 

0.812 

0.695 

8 L 

0.079 1 

-0.577 

0.914 

0.5  82 

0.805 

0.698 

9L 

0 . 0895 

-0.667 

0.948 

0 .561 

0.776 

0 • 6 9"' 

1 0 L 

0.0996 

-0.623 

0.932 

0.57i 

0.789 

0.656 

1 1 L 

0.1198 

-0 .642 

0.935 

0.569 

0.785 

0 .695 

1 2L 

0. 1 398 

-0.611 

0.925 

0.575 

0.795 

0 .59* 

1 3 L 

0 • 1 593 

-0.624 

0.930 

0.573 

C.  791 

0.656 

1 4 L 

0.1 794 

-0.624 

0.927 

0.574 

0.792 

0 .694 

15L 

0. 1996 

-0.605 

0.  922 

0.577 

0.797 

0.696 

1 6L 

0.2196 

-0.577 

0.911 

0 .584 

C.806 

0 . 696 

1 7 L 

0.2399 

-0.569 

C .91  0 

0.6*5 

C .809 

0 .697 

1 8 L 

0 . 2596 

-0.543 

0.899 

0.592 

0.818 

0.696 

19L 

0 .2895 

-0.520 

0.890 

0.598 

0.826 

0 .695 

20L 

0.3193 

-0.513 

0.892 

0.507 

0.825 

0.697 

21  L 

0 . 3496 

-0.498 

0.884 

0.602 

0.832 

0 .698 

22  L 

0 . >796 

-0.471 

0.974 

0 .608 

0.841 

0.697 

23L 

0.4098 

-0.439 

0.861 

0.617 

0.852 

0.697 

2 4 L 

0 .4394 

-0 .394 

0.844 

0.627 

0.868 

0.697 

25L 

0 .4699 

-0.365 

0.835 

0.633 

0.877 

0 .698 

26  L 

0.49Q6 

-0.297 

0.810 

0.650 

0.  900 

0 .699 

27L 

0.5299 

-0.303 

0.810 

0 . 649 

0. 899 

0 . 697 

28L 

0.5600 

-0.275 

0.801 

0.656 

C.  908 

0 .698 

29L 

0 .5902 

-0.248 

0.79  1 

0.662 

0.917 

0 . *99 

30L 

0.6194 

-0 .236 

C.785 

0.666 

0.921 

0.697 

3 1 L . 

0 . 6499 

-0.197 

0.  770 

0.676 

0.934 

0.697 

3 4 L 

0.7393 

-0  .089 

0.770 

0.70! 

C.  970 

0.698 

35L 

0.7697 

-0.082. 

0.72  7 

0.703 

0.973 

0 .697 

36L 

0 • 799P 

-0.066 

0.721 

0. 7C7 

0.  978 

0.697 

3 7 L 

0.8295 

<0  .038 

0.71  0 

0.715 

0.987 

0 .6  96 

38L 

C • 860 ’ 

-0.006 

0.698 

0.722 

C.998 

0 .696 

39L 

0.3398 

0.029 

0.695 

0.73! 

1.010 

0.696 

40  L 

0.9199 

0 .064 

0.672 

0.739 

1.021 

0 .607 

4 1 L 

0.9499 

0.117 

0. 652 

0.752 

1 . 039 

0.597 

A I 


TABLE  1.10 

SURFACE  PRESSURE  MEASUREMENTS 


PUN  NUMR  c P 

2788 

DN5PA  20  tcc-c 

SCAN 

C .776 

P£/F6 

2 3 • 7 A 

PO 
87.1  5 

"0 

538. 4Q 

»:  o 

5*. 50  ? 4 • 7 0 

V/U 
C .0025 

TUBE 

X/C 

CP 

MLPC 

P/=>0 

p/OS 

M'UM 

1U 

0 .CC88 

0.397 

0.604 

C.7Q2 

1.167 

0.779 

2U 

0.0192 

0 .048 

0.758 

0 .684 

! .0  20 

0 .778 

3U 

0.0293 

-C.  107 

0.824 

0.641 

0.955 

0 . 7 7Q 

4 U 

C .0  399 

-0.267 

0.R92 

0 .507 

0.888 

0.776 

5U 

0 .0498 

-0.296 

0.9C4 

0 .599 

0.876 

0 .776 

6U 

0 . 0596 

-0.384 

0.  946 

0 . 562 

0.838 

0.773 

7U 

0 .0696 

-0  .44  1 

C .971 

C .547 

0.815 

0 .778 

8U 

0 . C790 

-0.501 

C.997 

C .530 

0.79C 

0.77^ 

9U 

C • 0895 

-0.509 

1 . 000 

0.528 

0.787 

0.776 

1 ou 

0.0992 

-0.602 

1 .044 

0.502 

0.748 

0.777 

1 1U 

0 . 1 094 

-0.604 

1 . 044 

0.502 

0.74  8 

0.777 

1 2 U 

0 . 1 295 

-0  .677 

! .075 

0.484 

0.719 

0.774 

1 3U 

0.1495 

-0.734 

1.108 

0 .464 

0.69! 

0.770 

1 4U 

0.1688 

-0.723 

1.101 

0.468 

0.697 

0.777 

15U 

0.1893 

-0.733 

1 .105 

0.466 

0.69? 

0.777 

16U 

0.2093 

-0.719 

1 . 099 

0 . 469 

0.699 

0 • T 7 7 

17U 

0 .2295 

-0.705 

1 . 093 

0.473 

0.705 

0.777 

1 8U 

0.2494 

-0.71 7 

1 . 099 

0 .469 

0.6OQ 

C.777 

19U 

0.2793 

-0.694 

1 . 087 

0.476 

0.710 

0 . 7 77 

2CU 

0.3091 

-0 .544 

1.016 

0 . 5 ! 9 

0.77? 

0.776 

2 1 U 

0.3388 

-0.488 

0.992 

0.534 

0.79  6 

0.^77 

22U 

C . 3697 

-0.467 

0.981 

0 • 540 

0.805 

0. 777 

23U 

0.3991 

-0  .447 

C .9^3 

0.545 

0.81  3 

0.777 

24U 

0.4296 

-0.412 

0.95  8 

0.555 

0.827 

0.779 

2 5U 

0.4592 

-0 . 384 

0.946 

0.562 

0.839 

0.  778 

26U 

0.4893 

-0.348 

0.928 

0 .574 

0 .854 

0.777 

27U 

0.5199 

-0.317 

0 . 9 ! 3 

0.583 

0.868 

0.776 

28U 

0.5497 

-0.283 

0.899 

0.592 

0.891 

0.  776 

29U 

0.5840 

-C  .257 

0.887 

0 .600 

0 .892 

0.775 

30U 

0.6097 

-0.230 

0 . 876 

0 .607 

0.904 

0.776 

33  U 

0.6  395 

-0 .206 

C .866 

0.63  ? 

0.934 

0.777 

32U 

0.6693 

-0.179 

0.856 

0.620 

0.925 

0.778 

3 3U 

C .6996 

-0 . 138 

0.836 

0.633 

0.943 

0.776 

34U 

C . 7296 

-0.114 

0.826 

0.640 

0 .953 

0.777 

3 5 U 

0 . 7596 

-0.094 

0.81° 

0.644 

0.961 

0.778 

36U 

0 .7896 

-0 .058 

C .804 

0 .654 

0.976 

0. 778 

37U 

0.8194 

-0. 034 

C .794 

0.660 

0.986 

0 . 779 

33U 

0.8494 

0.C01 

0.778 

0.671 

1 . OOC 

0.778 

4 OU 

0.9093 

0 .084 

0 .742 

0.694 

1.035 

0.778 

42U 

0.9700 

0.186 

0.697 

0.723 

1 .077 

0.777 

CLc 

0.0000 

1.171 

0.004 

1 .000 

1.49! 

0.778 

1 L 

C • 0094 

9 • 1 2 

0.64  1 

0 .759 

1.131 

0.77  0 

2L 

0.0194 

0.0  1! 

0.773 

0.674 

1 . 004 

0 .777 

3 L 

0.0297 

-0.213 

0.969 

0.61! 

0.911 

0 .777 

4L 

0. 0395 

-0.268 

0.392 

0 .K97 

0 .989 

0.776 

5L 

0 .0499 

-0.359 

0.93? 

0.57J 

0.850 

0 .775 

6 L 

0.0592 

-0.450 

0.973 

0 .545 

C.812 

0 .776 

7L 

C.C7C0 

-0.487 

0.  989 

0.535 

0.797 

0 .776 

8 L 

0.0791 

-0  .482 

0.983 

0.536 

0.798 

0.777 

9L 

0. 0P95 

-0.693 

1 .099 

0 .475 

C.709 

0 .778 

1CL 

0.0995 

-0.652 

1.067 

0.488 

0.728 

0.777 

1 1 L 

C . 1 199 

-0  .646 

1 .063 

0 .490 

0. 730 

0.776 

12L 

0 • 1 398 

-0.671 

1 . 070 

0.481 

0.719 

0.776 

1 3L 

0.1 599 

-0 .728 

1.105 

0 .466 

0.694 

0.778 

1 AL 

0 • ! 794 

-0 .755 

1.116 

0 .459 

0.684 

0.777 

15L 

0. 1 996 

-0.785 

3.131 

0.451 

0.67  1 

0.776 

16L 

0.21Q6 

-0.786 

1.132 

0.450 

0.670 

0.777 

1 7L 

0.2399 

-O.T09 

1.135 

0.448 

0.669 

0.779 

1 3L 

0.2596 

-0.793 

1.138 

0.447 

0.  667 

0 .778 

1 9L 

0.2895 

-0.780 

1.132 

0.450 

0.671 

0 .770 

20L 

0.3193 

-0.681 

1 . 080 

0.481 

0.716 

0 .776 

21  L 

0.3496 

-0.457 

0.970 

0.542 

0.808 

0.77Q 

22L 

0.3796 

-0.445 

0.974 

0.545 

0.913 

0 .778 

23L 

0.4098 

-0.417 

0.962 

0.552 

0.824 

0.770 

2 4 L 

0 .4394 

-0 .395 

0.949 

0.561 

0.835 

0.776 

25L 

0.4699 

-0.368 

0.938 

0.568  • 

0.845 

0.777 

26L 

0.4996 

-0.299 

0.908 

0 .587 

0.874 

C .778 

27  L 

0.5299 

-0.29! 

0.905 

0.589 

0.878 

0.778 

28L 

0.5600 

-0.280 

0.895 

0.595 

0.883 

0.774 

29L 

0.5902 

-0.248 

0.884 

0 .602 

C.  896 

0.777 

30L 

C.6194 

-0.219 

0.872 

0.610 

0.909 

0.777 

3 1 L 

0.6499 

-0.196 

0.962 

0.6  16 

C.  91  8 

0.777 

34  L 

0.7393 

-0.088 

0.815 

0.647 

0.963 

0.77? 

35L 

0.7697 

-0.071 

0.807 

0 .651 

0.970 

0 .777 

36L 

C .7998 

-0.046 

0.798 

0.658 

0.981 

0.778 

37L 

0.8296 

-0 .021 

0.787 

0 .665 

0.991 

0.777 

38L 

0.8603 

0.015 

0.770 

0 .676 

1 .006 

0.776 

39L 

0.8898 

0.057 

0.753 

0.687 

1 . 024 

0.777 

40  L 

C.9199 

0.094 

0.737 

0.697 

1 .039 

0.777 

41  L 

0.9499 

0.145 

0.714 

0.712 

1.061 

0.777 

A I ill 
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TABLE  Ml 

SURFACE  PRESSURE  MEASUREMENTS 


RUN  NUMBER  2753  ONFRA  20  TFS’’S 


M 

PE/E6 

°c 

TO 

P! 

Q 

014 

24.70 

87. 2C 

532.51 

55.37 

25.19 

TUBE 

X/C 

CP 

MLOC 

P/DO 

P/P< 

M T UN 

1U 

0.0088 

0.425 

o.6i  e 

0.773 

1 . 196 

0.015 

2U 

0.0192 

0 .084 

0.776 

0.672 

1 .039 

0.814 

3U 

0.0293 

-0.056 

0.840 

0.630 

0.974 

0.814 

4U 

0.0399 

-0  .208 

0.91  1 

0.584 

0.904 

0.815 

5U 

0 . 0496 

-0.218 

0.916 

0 .582 

0.899 

0.014 

6U 

0.0596 

-0.322 

0.964 

0.551 

0.852 

0.314 

7U 

0.0696 

-0 .386 

0.995 

0.532 

0.822 

0.014 

8U 

0.0790 

-0.442 

1 .022 

0.515 

0.796 

0.314 

9U 

0.0895 

-0.451 

1 .025 

0.513 

0.793 

0.31  3 

1 OU 

0.0992 

-0  .517 

1 .057 

0.494 

0.763 

0.313 

1 1U 

0. 1094 

-0.562 

1.081 

0.480 

0.741 

0.314 

12U 

0 . 1295 

-0 .607 

1 . 102 

0.468 

0.722 

0.813 

1 3U 

0.1495 

-0.670 

1.138 

0 .447 

0.692 

0.815 

14U 

0.1688 

-0  .679 

1.142 

0.445 

0.688 

0.814 

1 5U 

0 . 1 893 

-0.727 

1.166 

0 .431 

0.666 

0. 31  3 

16U 

0.2093 

-0.735 

1.171 

0.429 

0.662 

0.313 

17U 

0 .2295 

-0.748 

1.180 

0.424 

0.656 

0.314 

18U 

0.2494 

-C  .775 

1.197 

0.414 

0.641 

0.016 

19U 

0.2793 

-0.794 

1 . 207 

0.409 

0.633 

0.016 

20  U 

0.3091 

-0.822 

1 .223 

0.400 

0.620 

0.816 

2 1 U 

0.3388 

-0.81 6 

1 .221 

0.402 

0.622 

0.816 

22U 

0 . 3697 

-0.807 

1.213 

0.406 

0.628 

0.015 

23U 

0 . 3991 

-C  .776 

1 .196 

0.415 

0.642 

0.815 

24U 

0.4296 

-0.789 

1.201 

0.412 

0.637 

0.314 

25U 

0 .4592 

-0.560 

1 .078 

0.481 

0.743 

0.313 

26U 

0.4893 

-0.281 

0.944 

0.564 

0.871 

0.813 

27U 

0.5199 

-0.243 

0.928 

0.574 

0.888 

0.315 

28U 

0.5497 

-0  .228 

0.920 

0.579 

0.895 

0.814 

29U 

0.5840 

-0.21 9 

0.916 

0 .581 

0.899 

0.815 

30U 

0.6097 

-0.196 

0.9CT 

0.587 

0.909 

0.316 

3 1 U 

0.6395 

-0.181 

0.900 

0.592 

0.916 

0.316 

32U 

0.6693 

-0.167 

0.892 

0.597 

0.923 

0.314 

33U 

0.6996 

-0.125 

0.872 

0.610 

0.942 

0. 814 

34U 

0.7296 

-0.104 

0.862 

0.616 

0.952 

0.814 

35U 

0.7596 

-0.082 

0.852 

0.622 

0.962 

0.314 

36U 

0.7896 

-0.052 

C .838 

0.632 

0.976 

0.314 

37U 

0.8194 

-0.018 

0.824 

0.641 

0.991 

0.316 

38U 

0.8494 

0.013 

0.809 

0.650 

1 .005 

0.815 

4 OU 

0.9C93 

0.090 

0.774 

0.673 

1 .042 

0.815 

42U 

0.9700 

0 .199 

0.724 

0.7  05 

1 .092 

0.815 

OLE 

0.0000 

1 .1  87 

0.004 

1 .000 

1 . 544 

0.813 

1 L 

0.0094 

0.344 

0.656 

0.749 

1.158 

0.314 

2 L 

0.0194 

0 .046 

0.794 

0.660 

1 . C22 

0.814 

7L 

0.0297 

-0.159 

0.988 

0.599 

0.927 

0.815 

4L 

0.0395 

-0.213 

0.91  3 

0.583 

C.9C2 

0.314 

5L 

0.0498 

-0.304 

0.957 

0.556 

0.860 

0 • 8 1 c 

6L 

0.0592 

-0.403 

1 .003 

0.527 

0.814 

0.814 

7 L 

0.0700 

-0.438 

1.021 

0.516 

0.798 

0.315 

8 L 

0.0791 

-0  .439 

1.019 

0.517 

0.798 

0.31  3 

9L 

0. 0895 

-0.581 

1 .091 

0 .474 

0.733 

0.314 

1 OL 

0.0996 

-0.590 

1 . 098 

0.470 

0.727 

0.316 

1 1 L 

0.1198 

-0.645 

1.127 

0 .453 

0.702 

0.816 

12L 

0. 1 398 

-0.630 

1.116 

0.460 

0.710 

0.314 

1 3 L 

0.1598 

-0.675 

1 .140 

0.446 

0.690 

0.814 

1 4 L 

0. 1 794 

-0.722 

1.155 

0.432 

0.668 

0.014 

15L 

0.1996 

-0.753 

1.182 

0.423 

0.654 

0.314 

16L 

0.2196 

-0.766 

1.190 

0.418 

0.646 

0.815 

17L 

0.2399 

-0.7e7 

1 .202 

0.412 

0.637 

0.315 

1 8L 

0.2596 

-0.804 

1.211 

0 • 4 C 7 

0.629 

0.015 

1 9L 

C • 2895 

-0.832 

1 .228 

0 . 398 

0.615 

0.816 

20L 

0.3193 

-0.836 

1.230 

0.397 

0.614 

0.315 

21L 

0.3496 

-0.862 

1 • 242 

0.390 

0.603 

0.814 

22L 

0.3796 

-0.869 

1 .248 

0.388 

0.599 

0.814 

23L 

0.4098 

-0.869 

1 .249 

0.387 

C.599 

0.815 

2 4 L 

0 .4394 

-0 .845 

1.231 

0.396 

0.612 

0.313 

25L 

0.4699 

-0.526 

1 . 054 

0.490 

0.757 

0.314 

26L 

0.4996 

-0.265 

0.937 

0.568 

0.878 

0.314 

27L 

0.5299 

-0.203 

0.91  0 

0.585 

0.904 

0.314 

28L 

0.5600 

-0.205 

0.907 

0.587 

0.906 

0.313 

29L 

0.5902 

-0.192 

0.903 

0.590 

0.912 

0.814 

30  L 

0.6194 

-0.1 78 

0.895 

0.595 

0.918 

0.313 

31  L 

0.6499 

-0.163 

0.889 

0.599 

0.  925 

0.813 

34  L 

0.7393 

-0  .075 

0.848 

0.625 

0.965 

0.813 

35L 

0.7697 

-0.058 

0.84  1 

0.629 

0.973 

0.314 

35L 

0.7998 

-0.036 

0.832 

0.636 

0.  983 

0.815 

37l 

0.8296 

-0.008 

0.820 

0.643 

0.996 

0.816 

39L 

0.8603 

0.024 

0.  905 

0.653 

1.011 

0.315 

39L 

0.8898 

0 .061 

0.780 

0 .664 

1 . 028 

0.816 

40L 

0.9199 

0.101 

0.770 

0.676 

1 .047 

0.816 

4 1 L 

0.9499 

0.1  54 

J.745 

0.692 

1.071 

0.814 

TABLE  1.12 


SURFACE  PRESSURE  MEASUREMENTS 


RUN  NUMBER  2B01  ONEPA  2D  TESTS 


M 

P=/E6 

PC 

T0 

PI 

Q 

0,817 

32. 26 

116.63 

549.9? 

75.23 

35. 1 5 

X,U8E 

X/C 

CP 

MLOC 

P/3C 

P/PS 

MTUM 

1U 

0 .C088 

0 

.427 

C.622 

0.771 

1.199 

0.821 

2U 

0.0192 

0 

.095 

C . 776 

0 .672 

1 .045 

0.820 

3U 

0.0293 

-0 

.051 

C.842 

0.629 

0.976 

0.818 

4U 

0 .0399 

-0 

.212 

C .817 

0 .580 

0.901 

0.818 

5U 

0.0496 

-0 

. 1 97 

0.91  0 

0.585 

0.908 

0.818 

6U 

0.0596 

-c 

.328 

0.972 

0.546 

0.848 

0.918 

7U 

0 .0696 

-0 

• 386 

1 .001 

0.528 

0.820 

0.819 

8U 

0.0790 

-0 

.438 

1 . 029 

0.511 

0.795 

0.920 

9U 

0.0895 

-0 

.449 

1.03? 

0 .509 

0.790 

0.819 

1 OU 

0.0992 

-0 

.517 

1.063 

0.491 

0.760 

0.817 

1 1U 

0.1094 

-c 

.570 

1.091 

C .474 

0.735 

0.319 

12U 

0 • 1 295 

-0 

.598 

1.106 

0.465 

0.722 

0.818 

1 3U 

0.1  495 

-0 

.668 

1.144 

0 .444 

0 .689 

0.819 

14U 

0.1688 

-0 

.685 

1.152 

C.439 

0.682 

0.318 

15U 

0.1 893 

-0 

.731 

1.177 

0 .425 

0.661 

0.818 

1 6U 

0.2093 

-0 

.747 

1.194 

0 .421 

0.654 

0.817 

17U 

0 .2295 

-0 

.752 

1.186 

0.420 

0.652 

0.817 

1 8U 

C .2494 

-0 

.779 

1 . 200 

0.413 

0.639 

0.917 

19U 

0.2793 

-0 

.800 

1.212 

0 .406 

0.629 

0.816 

20U 

0 . 3091 

-0 

.839 

1 .231 

0 • 396 

0.613 

0.815 

21U 

0.3388 

-0 

.840 

1 .230 

0.397 

0.613 

0.814 

22U 

0.3697 

-0 

.829 

1 . 230 

C.3  97 

0.61  5 

0. 81  7 

23U 

0.3991 

-0 

.825 

1 .227 

0 • 398 

0.61  7 

0.31  7 

24U 

0.4296 

-0 

.794 

1.211 

0.407 

0.631 

0.317 

25U 

0.4592 

-0 

.776 

1.201 

0.412 

0.639 

0.318 

26U 

0 .4893 

-0 

.375 

0.997 

0.530 

0.824 

0.320 

27U 

0.5199 

-0 

.263 

0.94? 

0.565 

0.  878 

0.919 

28U 

0.5497 

-0 

.216 

0.920 

0.579 

0.899 

0.81  9 

29U 

0.5840 

-0 

.208 

0.915 

0.582 

0.90’ 

0.319 

30  U 

0.6097 

-0 

. 1 84 

0.907 

C.587 

0.914 

0.821 

3 1 U 

0.6395 

-0 

.178 

0.902 

0.590 

0.91  7 

0.919 

32U 

0.6693 

-0 

.167 

0.896 

0.594, 

0.922 

0.92  8 

33U 

0.6996 

-0 

.128 

0.879 

0.605 

0.940 

0.919 

34U 

0.7296 

-0 

.104 

0.868 

C .612 

0 .051 

0.819 

35U 

0.7596 

-0 

.035 

C.860 

0.617 

0.960 

0.920 

36U 

0.7896 

-0 

.055 

0 .845 

0 .627 

0.974 

0.819 

37U 

0.8194 

-0 

.0^7 

0.931 

0.636 

0.983 

0.314 

38U 

0.8494 

0 

.002 

C .813 

0.648 

1.001 

0.914 

4 0 U 

0 • 90  93 

0 

.079 

0 .779 

0.670 

1.037 

0.914 

42U 

0.9700 

0 

. 1 90 

0.728 

0.70? 

1 .087 

0.914 

CLE 

0.0000 

l 

.1  88 

0.015 

1 .000 

1 . 551 

0.910 

IL 

0.0094 

0 

.359 

0.652 

0 .752 

1.166 

0.9:8 

2L 

C.0194 

0 

.051 

0.794 

0.660 

1 . 024 

0.917 

3L 

0.0297 

-0 

.174 

0.898 

0.593 

0.919 

0.817 

4 L 

0.0395 

' -0 

.235 

0.  928 

0.574 

C • 8 9 2 

0.919 

5 L 

D .0498 

-0 

.299 

0.958 

0.555 

0.861 

0.919 

6L 

0.0592 

-0 

.399 

1 .007 

0.^24 

0.814 

0 .619 

7 L 

0.0700 

-0 

.433 

1 . 024 

0.514 

0. 703 

0.31* 

?L 

0 .0791 

-0 

.423 

1.02! 

0.516 

C.  3C2 

0.92° 

9L 

C. 0895 

-0 

.597 

1.106 

0.465 

0.72? 

0.91° 

1 0 L 

0.0996 

-0 

.593 

1.105 

0.466 

0.724 

0.319 

1 1 L 

C . ! 1 9 9 

-0 

.636 

1 . 1 30 

0 .451 

0.703 

0 .821 

1 2 L 

0.  ! 398 

-o 

.642 

1.13  1 

0 .4*1 

0.7C1 

0.91* 

1 3L 

C . 1 599 

-6 

.649 

1.13  7 

0.449 

0.697 

0 . 9 20 

1 4L 

0. ! 794 

.705 

1.165 

0 .4?2 

0.67? 

0.919 

15L 

0.1996 

-0 

.744 

1.185 

0.421 

0.654 

0.31* 

1 6L 

0.2196 

-0 

.757 

1.194 

0 .421 

0.65? 

0.914 

! 7 L 

0.2399 

-0 

.782 

1.19  8 

0.414 

0.639 

0.314 

1 9 L 

0.2596 

-0 

.797 

1 . 20  6 

0.410 

C.  633 

0.91ft 

I9L 

0.2895 

.926 

1 .222 

0 • 4 C 1 

0.62C 

0.914 

20  L 

0.3193 

-0 

.842 

1.240 

0.392 

0.608 

0.913 

21  L 

0 . 3496 

- 0 

.868 

1 .254 

0 . 384 

0.596 

0.914 

22L 

0.3706 

-0 

.871 

1.259 

0.382 

0.593 

0.4?0 

23L 

0.4098 

-0 

.871 

1 . 262 

0. 28C 

0.592 

0.921 

24  L 

0.4  294 

-0 

.863 

1.253 

0.385 

0.5Q7 

0.919 

25L 

0.4699 

- 0 

.939 

1.242 

0.-*ei 

0.607 

0.92C 

25L 

0.4996 

-0 

.299 

0.959 

0.554 

0.  861 

0.92* 

27L 

0.5299 

-0 

.221 

0.922 

0 .578 

0.397 

0.914 

29  L 

0.5600 

-0 

. 1 96 

0. 909 

0.586 

0.909 

0 . 9 1 3 

29L 

C .5902 

-0 

. 191 

0.907 

C .597 

0.911 

o.eie 

30L 

C. 61 94 

-0 

.169 

0.995 

0 .595 

0.921 

0.917 

31  L 

C.6499 

-0 

.158 

0.39  1 

0.598 

C.  927 

0.927 

3 4 L 

0.7393 

-0 

.066 

0.949 

0 .625 

0.969 

0.919 

35L 

0. 7697 

-0 

.056 

0.945 

0 • 6 ?7 

C.97? 

0.9  1° 

36L 

C .7999 

-0 

.033 

0.934 

0.6  34 

0.984 

0.91^ 

37L 

0.8296 

- 3 

.01  0 

0.919 

0 .644 

0.905 

0 .91  u 

39L 

0.860  3 

3 

.025 

0.904 

0.554 

1 • Cl  2 

0.315 

39L 

0.9998 

0 

.062 

C .789 

0 .664 

1 .029 

0.816 

40L 

C.Q199 

0 

. ! 0? 

0.770 

0 .676 

1 .048 

0.817 

41  L 

0.9499 

3 

. 1 53 

0.747 

0.691 

1 . 071 

0.51  7 

A I M 


TABLE  1.13 

SURFACE  PRESSURE  MEASUREMENTS 


RUN  NUMBER  2789 


ONERA  2D  TESTS 


SCAN 

1 


RE/F6 

DC 

TO 

PI 

Q 

,835 

24 . 65 

87 

.17  538. 

04 

55.22 

26.93 

^ UBE 

x/c 

Cp 

MLOC 

P/PO 

P/PS 

MT  UN 

1U 

0 .0088 

0.439 

C.627 

0.767 

1.213 

0.837 

2U 

0.0192 

0.103 

0.788 

0 .664 

1 .050 

0.837 

3U 

0.0293 

-0.033 

0.852 

0.622 

0.984 

0.837 

4U 

0.0399 

-0.178 

0.919 

0.579 

0.914 

0. 835 

5U 

0.0496 

-0.208 

0.934 

C .570 

0.899 

0.835 

6U 

0.0596 

-0.302 

0.982 

0.540 

0.853 

0.836 

7U 

0.0696 

-0 .356 

1 .008 

0.524 

0.828 

0.836 

8U 

0.0790 

-0.414 

1 . 036 

0.507 

0.800 

0.335 

9U 

0.0895 

-0.437 

1 . 047 

0.500 

0.788 

0.835 

10U 

0.0992 

-0.47C 

1 . 066 

0.489 

0.772 

0.836 

1 1U 

0 • 1 094 

-0.528 

1 . 096 

0.471 

0.744 

0.336 

1 2U 

0.1295 

-0 .581 

1.124 

0.455 

0.718 

0.836 

13U 

0.1495 

-0.628 

1.150 

0.440 

0.696 

0.336 

14U 

0 .1688 

-0.657 

1.164 

0.432 

0.682 

0.835 

1 5U 

0 . 1 893 

-0  .702 

1 .190 

0.418 

0.660 

0.335 

16U 

0.2093 

-0.709 

1 . 194 

0.416 

0.657 

0.836 

17U 

0.2295 

-0.728 

1 .204 

0.411 

0.648 

0. 335 

18U 

0 • 2494 

-0.765 

1 .221 

0.401 

0.632 

0.833 

19U 

0.2793 

-0.776 

1 .229 

0.397 

0.627 

0 .334 

20U 

0 .3091 

-0.806 

1 .248 

0.387 

0.61  1 

0.835 

21U 

0.3388 

-0.823 

1 .259 

0.382 

0 .602 

0.335 

22U 

0.3697 

-0.825 

1.261 

0. 381 

0.600 

0.335 

23U 

0.3991 

-0 .822 

1 .258 

0.382 

0 .602 

0.335 

24U 

0.4296 

-0.800 

1 .246 

0.388 

0.61  3 

0.835 

25U 

0.4592 

-0.775 

1 .233 

0.395 

0.625 

0.336 

26U 

0.4893 

-0.800 

1 .248 

0.388 

0.612 

0.836 

27U 

0.5199 

-0.809 

1.254 

0.385 

0.607 

0.336 

28U 

0.5497 

-0 .472 

1 .067 

0.488 

0.771 

0.836 

29U 

0.5840 

-0.212 

0.937 

0 .568 

0.897 

0 .336 

30U 

0.6097 

-0.162 

0.912 

0.584 

0.922 

0.835 

3 1 U 

0.6395 

-0.134 

0.900 

0.592 

0.935 

0.337 

32U 

0.6693 

-0.117 

0.891 

0.597 

0.943 

0.836 

33U 

0.6996 

-0 • 088 

0.878 

0.606 

0.957 

0.336 

34U 

0.7296 

-0.073 

0.871 

0.61  1 

0 .964 

0.336 

35U 

0.7596 

-0.058 

0.864 

C .615 

0.972 

0.336 

36U 

0 .7896 

-0  .034 

0 .852 

0.622 

0.984 

0.837 

37U 

0. 81 94 

-0.014 

0.84  1 

0.630 

0.99? 

0.835 

38U 

0.8494 

0.019 

0.825 

0.640 

1 .009 

0.835 

40U 

0.9093 

0.093 

0.791 

0.662 

1 .045 

0.836 

42U 

0.9700 

0.202 

0.7  39 

0.696 

1.097 

0.335 

OLE 

0 .0000 

1.191 

0.04  9 

0.998 

1.576 

0.836 

! L 

0.0094 

0.389 

0.551 

0 .753 

1.188 

0 .335 

2L 

0.0194 

0.722 

7.950 

6.591 

0.  342 

3.296 

3L 

0.0297 

-0.106 

0.835 

0.601 

0.948 

0.335 

4L 

0.0395 

-0.168 

0.91  4 

0.582 

0.918 

0.335 

5 L 

0.0498 

-0.261 

0.961 

0.553 

C.873 

0.8  36 

6L 

0.0592 

-0 . 349 

1 .004 

0.526 

0.831 

0.836 

7L 

0.0700 

-0.388 

1 .024 

0.514 

0.  812 

0.336 

8L 

0.0791 

-0.383 

1.021 

0.515 

0.815 

0.8  36 

9L 

0.0895 

-0.539 

1.102 

0.467 

0.738 

0.836 

1 OL 

0.0995 

-0.543 

1.105 

0.466 

0.736 

0.837 

1 1 L 

0.1198 

-0.596 

1.131 

0.451 

0.712 

0 .835 

12L 

0.1 398 

-0.608 

1.139 

0.446 

0.705 

0.337 

13L 

C .1  598 

-0  .623 

1.147 

0.442 

0.698 

0.836 

1 4L 

0.1 794 

-0.669 

1.173 

0.427 

0.675 

0.836 

15L 

0.1996 

-0.707 

1.19  4 

0.416 

0.657 

0.336 

1 6L 

0.2196 

-0 .726 

1 .202 

0.412 

0.650 

0.3  35 

1 7L 

0.2399 

-0.751 

1.218 

0.403 

0.637 

0.336 

1 3 L 

0.2596 

-0.770 

1 . 228 

0.398 

0.623 

0 .335 

19L 

0.2895 

-0 .SCI 

1 .245 

0 .389 

0.613 

0.835 

20L 

0.3193 

-0.815 

1 . 255 

0 • 384 

0.605 

0.335 

21  L 

0.3496 

-0  .834 

1 .270 

0 . 376 

0.594 

0.837 

22L 

0.3796 

-0.851 

1 .280 

0.371 

0.585 

0.337 

23L 

0.4098 

-0 .861 

1 . 28  6 

0. 368 

0.582 

0.837 

24L 

0.4394 

-0.861 

1 . 282 

0.370 

0.583 

0 .335 

25L 

0.4699 

-0 . 835 

1.267 

0.378 

0.596 

0.335 

25L 

0.4995 

-0.788 

1 . 240 

O.?oi 

0.619 

0.836 

27L 

0.5299 

-0.727 

1 .205 

0.410 

0.648 

0.336 

28L 

0.5600 

-0. 2e3 

0.972 

0.546 

0.853 

0.336 

29L 

0 .5902 

-0.205 

0.934 

0.570 

0.  900 

0.836 

30L 

0.6194 

-0.1 41 

0.903 

0.590 

0.931 

0.836 

31  L 

0.6499 

-0.1  16 

0.890 

0.598 

0.  943 

0 .836 

34L 

0.7393 

-0.047 

0.358 

0.619 

0.97  7 

0.335 

35L 

0.7697 

-0.039 

0.353 

0.622 

0.982 

0.93c 

35  L 

0.7993 

-0.0  16 

0.844 

0.628 

0.992 

0 .836 

37L 

0.8296 

0.004 

0.832 

0.635 

1.002 

0.835 

38  L 

0.8603 

0.035 

0.81  8 

0.645 

1.017 

0.335 

39L 

0.8898 

0.066 

0.802 

0.655 

1.032 

0.834 

40  L 

0.9199 

0. 1 00 

0.786 

0.665 

1 . 048 

0.3  33 

41  L 

0.9499 

0.157 

0.76  1 

0.682 

1 . 076 

0.835 

v/u 

0.0025 
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j TABLE  1.14 

SURFACE  PRESSURE  MEASUREMENTS 


I 


I 

I 


i 

I 


SCAN 

2 


RUN  NUMBER  2775  3NEPA  20  TESTS 


M 

RE/E6 

DC 

TO 

PI 

0 

918 

25 .94 

87.28 

533.97 

50.59 

29.85 

TUBE 

x/c 

CP 

MLOC 

P/P  0 

P/3S 

MTUN 

1U 

0.0088 

0 .554 

0.628 

0.767 

1 . 326 

0.920 

2U 

0.0192 

0.249 

0.790 

0.663 

1.147 

0.921 

3U 

0.0293 

0.125 

0.  e54 

0.621 

! . 073 

0.920 

4U 

0.0399 

-0.026 

0.933 

0.571 

0.985 

0.918 

5U 

0.0496 

-0.035 

0.935 

0.569 

0.990 

0.316 

6U 

0.0596 

-0.127 

0.987 

0.537 

0.925 

0.918 

7U 

0.0696 

-0.181 

1 .018 

0.518 

0.894 

0.919 

8U 

0.0790 

-0.243 

1 . 052 

0.497 

0.857 

0.918 

9U 

0 .0895 

-0 .274 

1 .068 

0.487 

0.840 

0.917 

10U 

0.0992 

-0.303 

1 . 089 

0.475 

0.822 

0.920 

1 1U 

0.1 094 

-0.324 

1 .102 

0.468 

0.808 

0.921 

1 2 U 

0.1295 

-0.395 

1.143 

0 .444 

0.767 

0.920 

1 3 U 

0.1 495 

-0.451 

1.174 

0.427 

0.736 

0.917 

1 4U 

0 . 1 688 

-0  .457 

1.176 

0.426 

0.733 

0.916 

15U 

0. 1 893 

-0  .51 1 

1 .210 

0.407 

0.702 

0.917 

16U 

0.2093 

-0.526 

1 .220 

0.402 

0.693 

0.917 

17U 

0.2295 

-0  .541 

1 .234 

0 . 395 

0.682 

0.919 

1 8U 

0.2494 

-0.571 

1 .252 

0 .386 

0.665 

0.918 

19U 

0.2793 

-0.598 

1 . 270 

0.376 

0.649 

0.919 

20U 

0.3091 

-0.629 

1.291 

0.365 

0.631 

0.919 

2 1 U 

0.3388 

-0.652 

1 . 309 

0.357 

0.616 

0.920 

22U 

0.369T 

-0.669 

1.312 

0.355 

0.610 

0.915 

23U 

0.3991 

-0.681 

1 .324 

0.349 

0.602 

0.917 

24U 

0.4296 

-0.671 

1.317 

0.353 

0.608 

0.917 

25  U 

0.4592 

-0 .673 

3.318 

0 . 352 

0.607 

0.917 

26U 

0.4593 

-0.676 

1 .321 

0 .351 

0.605 

0.917 

27U 

0.5199 

-0.650 

1 . 307 

0.358 

0.61  8 

0.919 

28U 

0.5497 

-0.658 

1.314 

0.354 

0.612 

0.920 

29U 

0.5840 

-0.674 

1 . 326 

0.349 

0.603 

0.920 

30U 

0.6C97 

-C  .690 

1 .334 

0 . 345 

0.595 

0.919 

32  U 

0.6395 

-0.695 

2 .337 

0.343 

0.592 

0.92  9 

32U 

0.6693 

-0.699 

1 . 339 

0.342 

0.59! 

0.918 

33U 

C .6996 

-0  .696 

1 .336 

0.344 

0.593 

0 . 9 ! 7 

34U 

0. 7296 

-0.707 

1 • 344 

0. 34C 

0.586 

0.92  7 

35U 

0.7596 

-0.715 

1.351 

0.337 

0.581 

0.92  9 

36U 

0.7896 

-0  .710 

1 .349 

0 .338 

0.58  3 

0.919 

37U 

0.8194 

-0.594 

1.271 

0 . 376 

C.649 

0.921 

38U 

0.8494 

-0.257 

1 .062 

0.491 

0.849 

0.920 

40U 

0.9093 

-0.082 

0.964 

0 .551 

0.951 

0.919 

42U 

0.9700 

-0.006 

0.923 

0 .577 

0.996 

0.919 

0.5 

0.0000 

1 .232 

0.046 

0.999 

1 • 7 20 

0.917 

1L 

0.0094 

0.498 

0.  656 

0.750 

1 .291 

0.917 

2 L 

0.0194 

0.214 

0.805 

0 .65? 

1.125 

0.917 

3 L 

0. 0297 

0.047 

0.891 

0 .597 

1 .027 

0.915 

4L 

0.0395 

-0.016 

0.925 

0.576 

0.  992 

0.926 

5L 

0.0498 

-0.093 

0.971 

0 .547 

0.944 

0.920 

5L 

0. 0592 

-0.175 

1 .0!  6 

0 .5!  9 

0.897 

0 .920 

7L 

0.0700 

-0.219 

1.039 

0. 5C5 

0.  872 

0.319 

8L 

0.079! 

-0.251 

1 .055 

0 .495 

0.853 

0.917 

9L 

0.0895 

-0.331 

1.102 

0.469 

0. 8C6 

0.913 

1 OL 

0.0996 

-0 . 342 

1 . 1 I 0 

0.463 

0.799 

0.919 

1 1 L 

0.1198 

-0.419 

1.156 

0 .4?7 

0.754 

0.919 

12L 

0. 1 398 

-0.427 

1.161 

0.434 

0.749 

0 .Q1  9 

1 3L 

0 • 1 598 

-0.450 

1.175 

0.427 

0.  736 

0.919 

1 4 L 

0. 1 794 

-0.401 

1.199 

0.413 

0.712 

0.913 

15L 

C.  1996 

-0.527 

1.221 

0.4C1 

0.692 

0.927 

16L 

0.2196 

-0.536 

1.230 

0.397 

0.685 

0.919 

17L 

0.2399 

-0.561 

1.246 

0.389 

0.670 

0.919 

1 9L 

0 .2596 

-0.580 

1 .260 

0 .381 

0.659 

0.920 

19L 

0.2895 

-0.615 

1 .2*5 

0.369 

0.6  37 

0.921 

20  L 

0.3193 

- 0.637 

1 .296 

0.363 

0.626 

0.919 

2 1 L 

0 .3496 

-0.663 

1 .31  6 

0.353 

0.610 

0.920 

22L 

0.3796 

-0.681 

1.331 

0 .346 

0.598 

0.921 

23L 

C .4098 

-0.691 

1 .339 

0.34? 

0.593 

0.920 

2 4 L 

0.4394 

-0 .7C7 

1.341 

0.341 

0.587 

0.917 

25L 

0.4699 

-0.719 

1.353 

0.336 

0.579 

0.919 

2 6 L 

0 .4996 

-0 .667 

1.318 

0.352 

0.608 

0.919 

2 7L 

0.5299 

-0.693 

1 .334 

0.345 

0.594 

0.918 

28L 

0.5600 

-0.705 

1 .347 

0.339 

0.  585 

0.920 

29L 

C.5902 

-0.716 

1 .357 

0 .334 

0.578 

0.921 

30L 

0.6194 

-0.726 

3.363 

0.331 

0.573 

0.920 

31  L 

0.5499 

- 0 • T 37 

1 • 365 

0 .??C 

C.569 

0.917 

34L 

0.7393 

-0.238 

1.047 

0.500 

0.861 

0.917 

35L 

0.7697 

-0.190 

1.020 

0.515 

0.889 

0.916 

’6  L 

0.7998 

-0.146 

0 • 99  7 

0.531 

C.914 

0.917 

?7L 

0.8296 

-0.132 

0.992 

0.534 

0.922 

0 .920 

38L 

0.860? 

-0.1 12 

0.980 

0.54! 

0.934 

0.919 

39L 

0.8899 

-0.088 

0.966 

0.560 

0.948 

0.919 

4CL 

0.9199 

-0.067 

0.956 

0.557 

0.96C 

0.919 

41  L 

0.9499 

-0.028 

0.935 

0.570 

0.984 

0.919 

V/U 
0 .3025 


1C’ 
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TABLE  1.15 

SURFACE  PRESSURE  MEASUREMENTS 


RUN  NUMBER  2764  3NER4  2D  TESTS 


M 

9E/E6 

°0 

T0 

PI 

Q 

0.930 

42.75 

1 45.92 

541 .94 

93.47 

50.56 

T JBE 

x/c 

C° 

Mi.  DC 

P/P  0 

VOS 

m’-U'J 

OLE 

0.0000 

1.235 

0.065 

0.997 

1 . 743 

0.930 

1 L 

0 .0094 

0.494 

0.670 

0 .741 

1 .299 

0.933 

2L 

0.0194 

0.222 

0. 81  5 

0.647 

1.135 

0.934 

3 L 

0.0297 

0 .040 

0.9C6 

0.587 

1 . 029 

0 .932 

4L 

0. 0395 

-0.020 

0.94  2 

0 .565 

C.988 

0 .931 

5L 

0 • 0498 

-0.095 

0.933 

0.579 

0.942 

0.971 

6 L 

0.0592 

-0.179 

1 .0^2 

0.609 

0.891 

0.932 

7L 

0.0700 

-0.230 

1 . 059 

C .493 

0.882 

0 .931 

9L 

0.0791 

-0 .241 

1 .065 

0.489 

0.  855 

0.93C 

9L 

0.0895 

-0.339 

1.125 

0 .454 

C.795 

0.932 

10L 

0.0996 

-0.330 

1.121 

0.456 

0.799 

0 .933 

3 3 L 

0.1199 

-0.405 

1.167 

0.4?i 

0.755 

0.933 

1 2L 

C. 1 398 

-0.428 

1.177 

C .425 

0.743 

0.930 

13L 

0. 1 598 

-0.444 

1.188 

0.419 

0.733 

0 .930 

1 4L 

0.1 794 

-0.480 

1 .21  1 

0 .407 

0.711 

0 .930 

1 5L 

0. 1996 

-0.510 

1.230 

0.707 

0.693 

0.970 

1 6 L 

0.2196 

-0.535 

1.246 

0.289 

0.679 

0.929 

17L 

0.2399 

-0.557 

1 .262 

0.380 

0.665 

0.93C 

1 9 L 

0.2596 

-0.565 

1 . 266 

0.778 

C.  660 

0.93C 

1 5 L 

0 .2895 

-0  .602 

1 .293 

0.765 

0.637 

0.931 

20L 

0.3193 

-0.629 

1 .31  3 

0.755 

0.620 

0.931 

2 1 L 

0.3496 

-0.657 

1.333 

0.345 

C.  604 

0.93! 

22L 

0.3796 

-0.674 

1.746 

0.339 

0.593 

0.931 

23L 

0.4098 

-0.684 

1.353 

0.336 

0.588 

0.971 

2 4 L 

0.4394 

-0.689 

1 .356 

0.335 

0.585 

0.930 

25L 

0.4699 

-0.698 

1 .362 

C .?72 

0.590 

0 .970 

26L 

C .4996 

-0.646 

1.328 

0.249 

C.  609 

0.932 

2 7 L 

0.5299 

-0.683 

1.351 

0 .377 

C.599 

0.930 

28L 

0.5600 

-0.693 

1 .359 

0.32? 

0.582 

0.931 

29L 

0.5902 

-0.706 

1 . 367 

0.329 

0.575 

0.930 

30L 

0.6194 

-0.721 

1 .376 

0.325 

0.568 

0.929 

31  L 

0.6499 

-0.721 

1 . 380 

0.324 

0.566 

0.931 

3 4 L 

0.7393 

-0.715 

1 . 378 

0.324 

0.568 

0.932 

35L 

0.7697 

-0.728 

1 .387 

0.320 

0.561 

0.931 

36  L 

0.7998 

-0.293 

1 .097 

0.470 

0.823 

0.931 

37  L 

0.8296 

-0 .154 

1 .016 

0.519 

0.907 

0.931 

38L 

0.8603 

-0.1 32 

1.003 

0.527 

0.920 

0 .930 

39L 

0.8898 

-0.098 

C.986 

0.538 

0.940 

0.931 

40L 

0.9199 

-0.070 

0.970 

0 . 547 

C.  95  8 

0.931 

41  L 

0.9499 

-0 .0  35 

0.951 

0.559 

C.977 

0.93C 

1U 

0.0088 

0.589 

0.616 

0.774 

1 • 354 

0.931 

2 U 

0 .0192 

0.268 

0.789 

0.664 

1.161 

0.931 

3U 

0.0293 

0.138 

0.857 

0.619 

1 .082 

0.931 

4U 

0.0399 

0.012 

0.925 

0.576 

1 .007 

0.931 

5U 

0.0496 

-0.007 

0.935 

0.569 

0.996 

0.931 

6U 

0.0596 

-0.099 

0.985 

0.538 

0.940 

0.930 

7U 

0.0696 

-0.152 

1.017 

0.518 

0.908 

0.932 

8U 

0.0790 

-0  .219 

1 .053 

0.496 

0.868 

0.931 

9U 

0.0895 

-0.250 

1.071 

0.486 

0.  850 

0.930 

10U 

0 .0992 

-0  .280 

1 .086 

0.477 

0.832 

0.929 

1 1U 

0.1  094 

-0.305 

1.102 

0 .467 

0 .81  7 

0.930 

1 2U 

0.1295 

-0.363 

1.139 

0.446 

0.781 

0 • 9 ? 1 

13U 

0.1495 

-0.426 

1.178 

0.425 

0.743 

0.931 

1 4U 

C.  1688 

-0.426 

1 .179 

0.424 

0.743 

0.931 

15U 

0 .1893 

-0  .476 

1.211 

0.407 

0.712 

0.932 

16U 

0.2093 

-0.499 

1 .224 

0.400 

0.699 

0.931 

17U 

0.2295 

-0.51 1 

1.232 

0.396 

0.692 

0.930 

18U 

0.2494 

-0.547 

1 .257 

0.383 

0.670 

0.931 

19U 

C.2793 

-0.574 

1 .275 

0.374 

0.65? 

0.931 

20U 

0.3091 

-0.604 

1 . 294 

0.364 

0.636 

0.930 

21  U 

0.3388 

-0.633 

1.316 

0.354 

0.618 

0.931 

22U 

0.3697 

-0.639 

1.323 

0.350 

0.61  3 

0.93? 

23U 

0.3991 

-0.650 

1.333 

0.345 

0.606 

0.934 

24U 

0.4296 

-0.647 

1 .330 

0.347 

0.608 

0.933 

25U 

0.4592 

-0.654 

1 . 330 

0.347 

0.  606 

0.  930 

26U 

0.4893 

-0 .665 

1.337 

0.344 

0.600 

0.  930 

27U 

0.5199 

-0.663 

1 .337 

0.344 

0.601 

0.931 

28U 

0.5497 

-0.637 

1.321 

0. 351 

0.61  5 

0.932 

29U 

0.5840 

-0.660 

1 . 335 

0 • 344 

0.602 

0.931 

30U 

0.6097 

-0.667 

1 • 344 

0.340 

0.596 

0.933 

31  U 

0.6395 

-0 .679 

1 .353 

0.3  36 

0.589 

0.933 

32U 

0.6693 

-0.685 

1 .356 

0.335 

0.586 

0.932 

33U 

0.6996 

-0.675 

1 . 345 

0.340 

0.59  4 

0.930 

34U 

0.7296 

-0  .692 

1 .357 

0.334 

0.584 

0.930 

35U 

0.7596 

-0.704 

1 .366 

0.330 

0.577 

0.930 

36U 

0.7896 

-0.685 

1 . 352 

C.  336 

0.588 

0.930 

37U 

0.8194 

-0  .724 

1 .382 

0.322 

0.564 

0.931 

38U 

0.8494 

-0.607 

1.295 

0.364 

0.635 

0.93C 

40U 

0.9C93 

-0.116 

0.994 

0.532 

0.930 

0.  930 

42U 

0.9700 

-0.026 

0.944 

0.564 

0 .994 

0.929 

V/U 

0.0025 


Y+  - - *• 


0.60  ^0.29690^*  - 0.12600*  - 0.35160^*j 


0.28430^*j 
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FIG.  1 . 1 X MACH  NUMBER  DISTRIBUTION.  EMPTY  TEC 


N A C IS  in  X 60m  2-0  INSERT 


2 . NLP  QE  0.11 


0.75 


1 . 375  airfoil 


contributed  try 

National  Aerospace  Laboratoiy  NLR 
Amsterdam,  The  Netherlands 

and 

National  Aeronautical  Establishment 
Ottawa,  Canada 


2,1  Int  rodu^  t i on 


The  NLR  (Q)uasi  (E)lliptical  airfoil  0. 11-Q.75”1*375  was  selected  primarily  for  the 
following  reasons; 


i*  It  is  a symmetrical  ( "shock- free")  airfoil  and  thus  provides,  at  zero  incidence,  a 
case  where  the  aerodynamic  characteristics  (such  as  shock  position)  of  a supercritical 
airfoil,  as  measured  in  the  wind  tunnel,  are  not  affected  by  wall  interference  due  to 
lift.  One  significant  source  of  possible  discrepancy  between  interference  free  computa- 
tional results  and  wind  tunnel  experiment  is  thus  absent, 
ii, Tests  were  performed  at  low  Reynolds  number  (s  2 x 10^),  both  with  free  and  fixed 
transition,  in  the  NLR  Pilot  Tunnel  and  at  high  Reynolds  number  (s20  x 10^)  in  the 
2-D  insert  of  the  NAE  5 ft  x 5 ft  transonic  wind  tunnel.  In  spite  of  the  fact  that 
there  are  vast  differences  between  the  two  tunnel  configurations  (slotted  versus 
porous  walls,  height/chord  ratio  3.1  versus  6.0,  span/chord  ratio  2.3  versus  1.5) 
there  is  a comforting  degree  of  similarity  between  the  two  data  sets,  suggesting  that 
blockage  effects  in  both  tunnels  were  indeed  small. 


It  should  finally  be  mentioned  that  the  tests  were  performed  specifically  to  verify 
experimentally  the  existence  of  supercritical  shock-free  flow  on  an  airfoil  that  was 
designed  theoretically  to  exhibit  this  feature.  For  this  reason  more  than  usual  care  was 
taken  to  perform  the  experiments  as  accurately  as  possible. 


a:  : 


2.2.  DATA  r>ET  FROM  MLR  TUNNEL 

1.  Airfoi 1 

1.1.  Airfoil  designation 

1.2.  Type  of  airfoil 

1.2.1.  airfoil  geometry 
nose  radius 
maximum  thickness 
base  thickness 

1.2.2.  design  condition 


design  pressure  distribution 

1.3.  Additional  remarks 

1.4.  References  on  airfoil 


2.  Model  geometr 


2.1.  Chord  length 

2.2.  Span 

2.3.  Actual  model  co-ordinates 
and  accuracy 

2.4.  Maximum  thickness 

2.5.  Base  thickness 

2.6.  Additional  remarks 


2.7.  References  on  model 

3.  Wind  tunnel 

3.1.  Designation 

3.2.  Type  of  tunnel 

3.2.1.  stagnation  pressure 

3.2.2.  stagnation  temperature 
3.2.3*  humidity /dew  point 

3.3.  Test- section 

3.3.1.  dimensions 

3.3.2.  type  of  walls 

3*4.  Flow  field  (empty  test  section) 

3.4.1.  reference  static  pressure 

3.4.2.  flow  angularity 

3.4*3.  Mach  number  distribution 
3.4.4*  pressure  gradient 
3.4«5*  turbulence/noise  level 
3.4.6.  side  wall  boundary  layer 

3.5*  Additional  remarks 

3.6.  References  on  wind  tunnel 

4.  Tests 

4.1.  Type  of  measurements 


4*2.  Tunnel/model  dimensions 

4.2.1.  height/chord  ratio 

4.2.2.  width/chord  ratio 

4*3.  Flow  conditions  included  in 
present  data  base 
4.3.1*  angle  of  attack 

4.3.2.  Mach  nvaaber 
4.3.3*  Reynolds  number 
4.3.4*  transition 

- position  of  free  transition 

- transition  fixing 


MLR  QE  0.11-0.75-1.375 

symmetrical,  "peakyH-type  shock- free  super- 
critical designed  by  means  of  Nieuwland 
hodograph  method 

see  fig.  2.1  and  tables  2.1  , 2.2 

R Jo  = 4.4 1 

t/c  = 11.796 
zero 

potential  flow  (hodograph  theory) : 

M = 0.786,  a = 0° 
experiment  (NLR  Pilottunnel) 

M =0.789,  a = 0° 

see  fig.  2.1  , table  2.1 

none 
ref.  1 


0.1795  m 
0.42  m 

fig.  2.2 

t/c  = 11.736 
0.05  mm 

finite  trailing-edge  (base)  thickness  was 
obtained  by  cutting-off  theoretical  airfoil 
at  99*7  % chord 
see  ref.  2 


NLR  Pilot  tunnel 
continuous,  closed  circuit 
atmospheric 
313+1  K 

varies  with  atmospheric  condition  (stagnation 
temperature  chosen  such  that  condensation 
is  avoided) 
see  fig.  2.3 
rectangular 

height  O.55  m,  width  0.42  m 

IO36  slotted  top  and  bottom  walls, 

solid  side  walls 

separate  top  and  bottom  plenums 

taken  at  side  wall  3.6  chords  upstream 
of  model 

upwash  Aa  = 0.12  (+  0.03  ) 

(with  respect  to  t-mnel  reference  plane) 
see  fig.  2.4a 
see  fig.  2.4b 
see  fig.2.5and  ref.  5 

thickness  10?6  of  test  section  semi-width, 

no  special  treatment 

for  two-dimensionality  of  the  flow 

see  ref.  4 

ref.  3 


surface  pressures 
wake  pitot  pressures 
surface  flow  visualization 
flow  field  visualization 

3.1 

2.3. 


zero 

0.30  to  O.85 

about  2 x 10°  (see  fig.  2.6) 
free  and  fixed 
see  fig. 2. 7 

grit  no.  220  carborundum  at  5-1036  chord 


► — t 4 


4.3. 


temperature  equilibrium 


yes 


4.4.  Additional  remarks 


4.3*  References  on  tests 
. Instrumentation 

5.1.  Surface  pressure  measurements 

5.1.1.  pressure  holes 

- size 

- spanwise  station(s) 

- chordwise  positions 

5.1.2.  type  of  transducers  and 
scanning  devices 

5*1.3.  other 

5.2.  Wake  measurements 

5*2,1.  type/size  of  instrument( s) 

5.2.2.  streamwise  position(s) 

5*2,3.  type  of  transducers  and 

scanning  devices 

>3.  Boundary  layer  measurements 

5.3.1.  type/size  of  instruments 
5*3.2.  locations 

5*3.3.  type  of  transducers  and 
scanning  devices 
5*4*  Skin  friction  measurements 

5.4.1.  type/size  of  instruments 

5.4.2.  locations 

5*4.3.  type  of  transducer 
5«5«  Flow  visualization 
5.5*1.  flow  field 

5.5.2.  surface  flow 

5.6.  other 

5*7.  Additional  remarks 

5.8.  References  on  instrumentation 

6,  Data 

6.1.  Accuracy  (wall  interference 

excluded) 

6.1.1.  angle  of  attack  setting 

6.1.2.  free  stream  Mach  number: 

- setting 

- variation  during  one 
pressure  scan 

6.1.3.  pressure  coefficients 

6,1.4*  aerodynamic  coefficients 

6.1.5.  boundary  layer  quantities 

6.1.6.  repeatability 

6.1.7.  remarks 

6.2.  Wall  interference  corrections 
(indicate  estimated  accuracy) 

6.2.1.  angle  of  attack 

6.2.2.  blockage  (solid/wake) 

6.2.3.  streamline  curvature 

6.2.4.  other 

6.2.5.  remarks 

6.2.6.  references  on  wall  interference 
corrections 

6.3.  Presentation  of  data 

6.3.1.  aerodynamic  coefficients 

6.3.2.  surface  pressures 

6.3.3.  boundary  layer  quantities 
6.3.4*  wall  interference  corrections 

included? 


with  free  transition  a laminar  separation 
bubble  was  present  between  9 and  1 dfo  chord  at 
design  condition 
ref.  2 


diameter  0.1  min  on  first  20 % chord, 

0.25  mm  aft  of  2Qffo  chord;  depth  1 mm 
staggered  (+  25  mm  around  center  line) 
table  2.3 

one  + 7*5  psi  and  one  + 5 psi  Statharn 
differential  transducer  + Scani valves; 
reference  pressure  p 
none 

single  translating  total-head  pressure  tube 
of  1.5  mm  diameter 

0.8  chords  downstream  of  trailing  edge 

+ 2.5  psi  Statham  differential  pressure 
Transducer  referenced  to  p 


none 


shadow  and  Schlieren  pictures 
detection  of  transition  position  by  subli- 
mation technique  (acenaphtene ) and  surface 
oil  flow 
no 

none 

none 

+ 0.02° 

) 

+ 0.002 

+ 0.002  to  + 0.020,  depending  on  local  pressure 
level  and  dynamic  pressure 
unknown 

n.a. 

unknown 

none 


n.a. 

I AM  1*0.005 

n.a. 

wall  interference  in  NLR  Pilot  tunnel  is 
presently  being  reassessed 

ref.  6 


fig.  2.8  , table  2.4 
fig.  2.9  , table  2.4 

n.a. 

no 


6* 3*5*  corrections  for  model  deflection 
6* 3*6,  Empty  test  section  calibration 
taken  into  account? 

6, 3* 7*  other  corrections  included? 
6,3*8.  additional  remarks 

6.4,  Were  tests  carried  out  in  different 
facilities  on  the  current  aerofoil? 
If  so,  what  facilities.  Are  data 
included  in  the  present  data  base? 

6.5,  To  be  contacted  for  further 
information  on  tests 


7,  References 

1,  Boerstoel,  J.W. 


2,  Spee,  B.M. , and 
Uylenhoet,  R, 


3,  Zwaaneveld,  J, 

4,  Dambrink,  H,A. 


5*  Ross,  R,and 
Rohne,  P.B, 

6.  Smith,  J, 


no 

no 

no 

fixed  transition  surface  pressure  data  are 
affected  by  disturbances  due  to  transition 
band 

Yes,  NAE  5 x 5 ft  2-D  insert 
Data  included  in  present  data  base 


J.A.  van  Egmond 

National  Aerospace  Laboratory  NLR 
Anthony  Fokkeiveg  2 
Amsterdam  1017 
Netherlands 


A survey  of  symmetrical  transonic  potential 
flows  around  quasi-elliptical  aerofoil  sections 
NLR  Report  T.  136,  1967 

Pressure  measurements  on  symmetrical  quasi- 
elliptical aerofoil  sections  designed  for 
shock-free  transonic  flow 

NLR  TR  6904I 

Principal  data  of  the  NLL  Pilot  Tunnel 
NLR  MP.  185 

Investigation  of  the  two-dimensionality  of  the 
flow  around  a profile  in  the  NLR  0,55x0*42  m2 
transonic  wind  tunnel 
NLR  Memorandum  AC-72-018 

Noise  environment  in  the  NLR  transonic  wind 
tunnel  HST 
NLR  TR  74128  U 

Values  of  wall  interference  corrections  for 
the  NLR  Pilot  Tunnel  with  10$  open  test 
section 

NLR  Memorandum  AC-74-01 


8.  List  of  symbols 


8*1,  used  in  text  and  figures 


C (CP)  pressure  coefficient 
C * critical  pressure  coefficient 

c airfoil  chord  length 

cd  (CD)  drag  coefficient 

c^  lift  coefficient 

c pitching  moment  coefficient  (with  respect  to  .25c) 


i integer  indicating  pressure  hole  number 

M(MA-NO)free  stream  Mach  number 

M maximum  local  Mach  number 

m 

p local  static  pressure 

p^  free  stream  static  pressure 

p^  free  stream  stagnation  pressure 

q dynamic  pressure 

Rec  Reynolds  number  based  on  chord 

R^  leading  edge  radius 

t airfoil  maximum  thickness 


x,z  airfoil  coordinate  system 
x^,z^  windturu.el  coordinate  system 

a (ALFA)  angle  of  attack 

subscript 

t refers  to  uncorrected  values 

8,2.  used  in  data  tables 


alpha 

cd 

cpi ,cp 

cpw 

i 

ma.nom 

macs 

mace 

P 

po 

re 

°/r 

O 

0 


a (degrees)  (with  respect  to  flow  direction) 


wake  total  head  deficit  pressure  coefficient 
integer  indicating  pressure  hole  number 
nominal,  ’'set"  Mach  number 
M^  at  beginning  of  scanning  cycle 
M. , at  end  of  scanning  cycle 

2 

local  static  pressure  (kgf/m  ) ^ 

free  stream  stagnation  pressure  (kgf/m  ) 

Re 

c 

curvature  of  nose 
surface  slope 


AEROFOIL  °KCTIOM  0.1 1 0.7!;  - 1.37!; 


M 

c/d 

"0 

oTMU 

TTioZ 

0.1172 

...  0.3245 

0.0182 

22.9052 

*/„ 

V. 

c 

P 

P/p„ 

0 

0 

1.164? 

1.00000 

1 . 57C®0 

0.00100 

0.00927 

1 . 044C 

0.96543 

1.35608 

0.00197 

0.0129) 

0.9269 

0.93174 

1.26769 

0.00291 

0.01562 

0.8127 

0.89889 

1 .20019 

0.00302 

0.01778 

0.7014 

0.86687 

1.14370 

0.00469 

O.OI959 

0.5930 

0.83566 

1 . 09428 

0.00394 

0.02113 

0.4874 

0.80530 

1.04994 

0.006)3 

0.02246 

0. 3845 

0.77567 

1.00953 

0.00710 

0.02  362 

0.?844 

0.74688 

0.97228 

0.00774 

0. 02464 

0.1870 

0.71887 

0.93764 

0. 00849 

0.02553 

0.0922 

0.69156 

0.90524 

0.00896 

0.02631 

0.0000 

0.66508 

0.87476 

0.00971 

0.02699 

-0.0896 

0.63930 

0.84596 

0.0102  4 

0.02758 

-0.1768 

0.61419 

0.81865 

0.01073 

0.02009 

-0.2614 

0.58986 

0.79265 

0.01118 

0.02853 

-0.3437 

n.56622 

0.76778 

0.01198 

0.02890 

-0.4235 

0.54322 

0.74390 

0.0118? 

0.02913 

-0.4754 

0.52828 

0.72843 

0.01194 

0.02923 

-0.5010 

0.52091 

0.72081 

0.01226 

0.029  51 

-0.5762 

0.50106 

0.69831 

0.01256 

0.02975 

-0.6492 

0.47829 

0.67615 

0.01283 

0.02997 

-0.7199 

0.45797 

0.65399 

0.01311 

0.03017 

-0.7885 

0.43821 

0.63135 

0.0134? 

0.03039 

-0.8549 

0.41914 

0.60741 

0.01381 

0.03066 

-0.9192 

0.40061 

0.58071 

0.01444 

0.03106 

-0.9815 

0.38267 

0.54788 

0.01611 

0.03200 

-1.0418 

0.36536 

0.48926 

0.02033 

0.03401 

-1.0418 

0.36536 

0.40170 

0.02906 

0.03714 

-0.9815 

0.38267 

0.29875 

0.04699 

0.04157 

-0.9192 

0.40061 

0.19961 

0.07251 

0.04584 

-0.8549 

0.41914 

0.14053 

0.10589 

0.04984 

-0.7885 

0.43821 

0.10097 

0.150?0 

0.05357 

-0.7199 

0.45797 

0.06820 

0.20673 

0.05656 

-0.6492 

0.47829 

0.03937 

0.27574 

0.05832 

-0.5762 

0. 50106 

0.01289 

0.36312 

0.05826 

-0.5010 

0.52091 

-0.01319 

0.39644 

0.05766 

-0.4754 

0.52828 

-0.02197 

0.46620 

0.05553 

-0.4235 

0.54322 

-0.03945 

0.56833 

(-.05021 

-0.3437 

0.56622 

-0.06460 

0.65802 

0.04339 

-0.2614 

0. 58986 

-0.08770 

073301 

0.03538 

-0.1768 

0.61419 

-0.10840 

0.79462 

0.02867 

-0.0896 

0.63930 

-0.12630 

0.84588 

0.02136 

0.0000 

0.66508 

-0.14100 

0.88839 

0.01559 

0.0922 

0.69156 

-0.15130 

0.92366 

0.01012 

0.1870 

0.71887 

-0.15551 

0.95)24 

0.00552 

0.2844 

0.74688 

-0.14998 

0.97808 

0.00202 

0.3845 

0.77567 

-0.12601 

0.99877 

0.00002 

0.4874 

0.80530 

-0.0343? 

1.00000 

0 

0.4924 

0.80674 

0 

0.000000 
O.OOOO56 
o.oo<fc# 
0.0002** 
O.OOO5** 
0.  OOO956 
0.  00 1 000 
0.001  *39 
0.  001972 

0.  002*  17 
0.  0020  1 1 
0.003P17 
0.  00*6oit 


w.  >«);;; 

O.OO71OO 
0.00#  17 
0.008*9* 
0.00)122 
0.  00)706 
0.  O1O2** 
O.O1O73JJ 
O.O1117P 
0.  Ol  157P 
0.  Ol  l°?2 

0. 01 1939 
0.  012261 
0.  Ol  2556 
0.  Ol  #33 
0.  O131 06 
O.O13M7 
0.013*06 
0.  O1UA39 
0.  O16117 
O.O1P22P 
0.  020333 
0. 02?/,6 
0.  02*69* 
0.  0269 17 
O.OP9C61 
0.051^3 

0.  O335  06 

0.  O357# 
0. 0379,0 
0.  O3PO# 
0.0*0250 
0.  0*2*72 
0.  0**69* 

0. 0*6917 
0.  0*6989 

*/c 


0.000000 
0.  002222 
0.  0»*** 

0.  OOH633 

0.  0Q&P‘,6 

0.0090# 

0.001272 

O.OlllOO 

0. 012933 
0.  01*27*“ 
0.  Ol  ,62^ 
0.01777*' 

0.  019*, P9 

0.0?ii# 

0.022461 
0. 023622 
0.02*6^9 
0-02V.33 

0.  026311 
0.  0269°9 
0.  027*  , 7P 
0. 0#0fin 
0.  02fi32P 
0.  0#9Q6 
0.02912P 
0.0292# 
0.  029*^  1 1 
0.  O2J73  0 

0.  029967 
O.O3O172 
0. 03  0394 
O.O3O661 
O.O31 036 
O.O3 2005 
O.O33O61 
0.03*006 
0.03*906 
0.  O31  700 
0. 036*36 
O.O37139 
0.  O37POO 
O.O3P*# 
0.  059017 

0. 03957? 

0. O39589 
O.OIOH7 
0.040617 
0.0*  1O9* 

O.O41336 

0.04137? 

l/c 


TABLE  2.1 

Main  characteristics  of  aerofoil  section  0.1 1 -0.75  - 1 .375 


TABLE  2.2 

Detailed  co  -ordinates  of  quasi  -elliptical  aerofoil 
section  0. 1 1 - 0.75  - 1 .375 


0. 0*921 1 

0.0*2011 

0. 152722 

0. 053722 

0.33609* 

0.0^1*35 

0. 0*2*33 

0.  15*9** 

0.  0)3867 

0.3*1650 

0.0*#** 

0. 157167 

0.05*0il 

0.  3*7206 

0. 0)5*7* 

0. 0*3239 

0. 15*3*9 

0.05*156 

O.352761 

o.o^ioo 

0. 0*3622 

0. 161611 

0.05*29* 

0.*?317 

O.O5975O 

0. 0*3900 

0.  163833 
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0. 06 1972 

0.0**256 

0. 166056 
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0. 

0.  06* 19* 

0.  0*4606 
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0.)TV“Z 
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0. 0725 1 1 
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0. 0,5 1P9 
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0. 1ROP39 
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O.O7917* 

0.0*67>0 

0.  1P3C61 
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0.  * 1 31O6 

0.  CP  1*00 

O.O7O39 
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0.*  18661 

0.  OP  36  22 
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0. 0*7600 
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0.:  03061 

0. 0,6*  1 1 

0.*  'll 00 

0.  1 00;  1 1 

0.0*9256 
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0.  *6*6-/ 
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0.  *7 1756 
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0. 2; ’3*  00 

0. 0,7156 

o.*°#67 
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0 .*°^*2: 
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0.  0 0*94 
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0. 38*99* 

0.  15  05  00 

0.0,31?'' 

0. 33O5  30 

0.05»5** 

°.,90-,-<) 

"A 

'/« 

7* 

Vc 

7c 

0.058517 

0.596106 

0. 0*83 17 

0.  058*78 

0.601661 

0. 0*7911 

0. 0^8*33 

0.60^217 

0.  0*7,00 

0.05  8383 

0.61277? 

0.0*7083 

O.O58317 

O.613172 

0. 0*7056 

O.0,°256 

O.618720 

0.0*662° 

0.O,p17" 

0.62*283 

0.  0*6 1°9 

o.o,°  09* 

O.629839 

0.0*5750 

0.  0,799* 

O.63539* 

0.0*529* 

0.0,789* 

0.6*0*50 

C.0**°39 

0.  0,77°  3 

0.6*6,06 

0. 0**  372 

0.0,766’ 

O.65 2061 

0.0*  3°9* 

0.  0,753? 

O.657617 

0.0*3*11 

0.  0,7*06 

0.65°0i7 

0.  0*337° 

0.0^7261 

0.663572 

0.0*2°°3 

0.  O57111 

0.66912° 

0.0*2383 

O.O56056 

0.67*6°  3 

0.  0*  1 °72 

0. 0567^9 

0. 680239 

0.0*135,6 

0.°5 1*2? 

O.O21O72 

0. 0^67** 

0.68,79* 

0.0*08.'° 

0. 85697° 

0. 02O267 

0.0,637. 

0.69 135  0 

0.  0*0.9* 

0.86?,  33 

0.  019*6 1 

0.  0)6  3co 

0.695511 

O.O39P89 

0.86712° 

0. Oi°7°3 

0.0,619* 

0. 701O67 

0. 059339 

0.  P726°3 

O.O17061 

0.  0,6000 

0.706622 

O.O3P783 

0. 878230 

O.O17135 

0.0  701. 

0.71217° 

0.03°  217 

0. 88379* 

O.O1620* 

0.  0 578 

0.  717733 

0. 037639 

0.  8883 °9 

O.O155P9 

0. 0 17 

0.  7232°9 

0. 037056 

O.O939** 

0. 01*7# 

0.0,  5^9* 

0. 7#°** 

0.036*61 

0.  °99,00 

O.O15P7. 

0.  0 067 

0.7330QS 

0.036011 

0.90,056 

O.O13O1 1 

0.  0 *828 

O.73P561 

0.  055*00 

0.90602. 

0.0i#6l 

0.  O'  *■  °3 

0. 7**117 

0.  03*785 

0.  91 157° 

O.Ol  199* 

0.0. *3# 

0. 7*067? 

0.05*156 

O.917133 

0.011122 

0. 0'  *067 

0.7,5?# 

0.0555?? 

0. 92268° 

0.0Kt*,0 

0.0  -800 

0. 76O7P5 

0.  05287° 

0.923661 

O.O1O111 

0.  0555,. 

O.763811 

0.052522 

0.929?17 

°. 005233 

0.0,;23' 

O.769367 

O.O31P61 

0.93*77. 

0.  OOP  367 

0.0 

0.  77*922 

0.  O31 19* 

0.9#*‘  0 

0.  00j7°9 

0.  0,  289* 

0.7°  0*7° 

O.O3O  17 

0.  9**00) 

0.0069# 

0.0,,*°* 

0. 786O33 

0.0.9°  2° 

0.0*0561 

0.  0060# 

0. 0 ?°3 

0.791589 

O.O20133 

0.0552** 

0.00  ,22 

0.0  107? 

0.  79*6?? 

O.O2875O 

O.95  88  00 

0.00*68o 

0.0'  16** 

0.  °0017° 

0.0#  O39 

0.96*356 

0.00#  7° 

0.0  1317 

0. 80,733 

0.027317 

O.065667 

0.  ooV>9* 

0.  0,09# 

0.  ° 1 1 2°9 

O.O26589 

O.971222 

0.  OO2017 

0.0^0633 

0.°168** 

O.O2585O 

0.97677° 

0.  00?  1'  • 

0.050?# 

0.  °?0ph* 

0.02,39* 

0.97°CP5 

0.  002017 

0.0^0.11 

o.°?#oo 

0. 02*6** 

0. 9P3630 

O.OOl  V. 

0.  0*98** 

0.°31356 

00?3P°3 

0.9885# 

0.000 n 

0.  0*9*7? 

0.  °369ii 

O.O53111 

0. 99*08' 

0. 000#  0 

0.  0*909* 

0.0*2*67 

0. 02233; 

0.  99P967 

0.0000.. 

0.0*8711 

0. 0 *5,867 

O.O21856 

i.ogoooo 

0.000000 

*/c 

7c 

7c 

7» 

V. 

TABLE  2.2  Detailed  co-ordinates  of  quasi  - elliptical  aerofoil  section  0. 1 1 -0.75  - 1 .375 


a:-7 


upper  surface 


1 

*/• 

■/. 

1 

0 

0 

2 

0.0013 

0.0106 

3 

0.0046 

0.0194 

4 

0.0094 

0.0268 

0 

0.0198 

0.0330 

6 

0.0342 

0.0304 

7 

0.0492 

0.0421 

0 

0.0745 

0.0459 

9 

0.0992 

0.0491 

10 

0.1493 

0.0536 

11 

0.1994 

0.05*4 

12 

0.2491 

0.0579 

13 

0.2996 

0.0586 

14 

0.3496 

0.0583 

15 

0.3992 

0.0576 

16 

0.4492 

0.0561 

17 

0.4997 

0.0539 

18 

0.5593 

0.0514 

19 

0.6193 

0.0467 

20 

0.6792 

0.0414 

21 

0.7390 

0.0349 

22 

0.7993 

0.02  7 7 

23 

0.8593 

0.0197 

24 

0.9198 

0.0107 

31 

°-??M 

0.0006 

TABLE  2.3  Co 'ordinates 


alpha 

0.00 

cd 

0.0095 

ma.nom 

0.300 

6 

r«. 

1.07 

10 

macs 

0.303 

po 

101  1*4 

mace 

0.302 

MODEL 

WAKE 

i 

epi 

i 

cpi 

i 

■*/c 

cpw 

i 

*Vc 

cpw 

1 

1,026 

25 

0.177 

1 

0.0000 

0.000 

21 

0.0733 

0.165 

2 

0,811 

26 

6.01*2 

2 

0^301*5 

0.002 

22 

0.0792 

0.117 

3 

0,331* 

27 

-0.087 

3 

0.0090 

0.003 

23 

0.0031 

0.073 

4 

20 

-0.168 

1* 

0.011*6 

0.006 

24 

0.0879 

0.014) 

i 

-0.863 

29 

-0.220 

5 

0.0195 

0.012 

25 

0.0920 

0.01 « 

6 

-0.685 

30 

-0.252 

6 

0.021*1* 

0.028 

26 

0.0977 

0.007 

7 

-0.580 

31 

-0.283 

7 

0.0293 

0.055 

27 

0.1002 

0.005 

6 

-0,u8  2 

32 

-0.3 18 

8 

0.031*2 

0.097 

26 

0.1050 

0.000 

9 

-0,u33 

33 

-0.360 

9 

0.0391 

0.1 45 

10 

-0,3*6 

31* 

-0.381 

10 

0.01*14? 

0.193 

11 

-0.360 

35 

-0.1*30 

11 

0.0 1*6 1* 

0.212 

1? 

-0.339 

36 

-0.570 

12 

0.01*88 

0.230 

13 

-0.322 

37 

-0.776 

13 

0.0513 

0.21*3 

14 

-0.291* 

38 

-0.622 

11* 

0.0537 

0.255 

15 

-0.2«0 

39 

0.214) 

15 

0.0562 

0.260 

16 

-0.266 

14) 

0.751 

16 

0.0  5B6 

0.258 

17 

-0.252 

ul 

-0.067 

17 

0.0611 

0.253 

10 

—0.234* 

1*2 

-0.310 

18 

0.0635 

0.21*2 

19 

-0.210 

4*3 

-0.210 

19 

0.0659 

0.227 

20 

-0.17A 

20 

0.0689 

0.20* 

21 

-0.1  lO 

22 

-0*007 

23 

-0.017 

2ii 

0.077 

alpha 

0.00 

cd 

0.0098 

laa.noin 

0.500 

6 

r*. 

1.65 

10 

macs 

0.502 

po 

10113 

mace 

0.502 

MODEL 

WAKE 

i 

cpi 

i 

cpi 

i 

Vc 

CpW 

i 

V 

cpw 

1 

1.061, 

25 

0.185 

1 

0.0000 

0.000 

21 

0.0611 

0.270 

2 

0.957 

26 

0.01*3 

2 

0.0049 

0.001 

22 

0.0635 

0.254 

3 

0.391* 

27 

-0.096 

3 

0.0098 

0.003 

23 

0.0660 

0.236 

I* 

-0.370 

28 

-0.18U 

4 

0.0146 

0.010 

24 

0.0684 

0.213 

5 

-0.936 

29 

-0.2U2 

S» 

0.0195 

0.026 

25 

. 0.0709 

0.191 

6 

-0.71*6 

30 

-0.280 

6 

0.0244 

0.05? 

26 

0.0733 

0.166 

7 

-0.637 

31 

-0.322 

7 

0.026V 

0.070 

27 

0.0757 

0.141 

0 

-0.525 

32 

-0.3U2 

8 

0.02VJ 

0.0V1 

28 

0.0702 

0.117 

9 

-0.1*73 

33 

-0.37U 

9 

0.0317 

0.114 

29 

0.0806 

0.094 

10 

-0.1*28 

31* 

-0.421 

10 

0.0342 

0.139 

30 

0.0831 

0.072 

11 

-0.376 

35 

-0.469 

11 

0.0366 

0.162 

31 

0.0055 

0.054 

12 

-0.360 

36 

-0.622 

*2 

0.03 VI 

0.188 

32 

0.0904 

0.026 

13 

-0.31*5 

37 

-0.03^ 

13 

0.0415 

0.211 

33 

0.0953 

0.011 

11* 

-0.328 

30 

-0.620 

14 

0.0414) 

0.235 

34 

0.1002 

0.004 

15 

-0.312 

39 

0.295 

15 

0.0464 

0.253 

35 

0.1050 

0.001 

16 

-0.297 

14) 

0.794 

16 

0.0480 

0.268 

36 

0.1099 

0.000 

17 

-0.200 

Ul 

-0.937 

1? 

0.0513 

0.279 

19 

-0.257 

1*2 

-0.343 

IP 

0.0537 

0.284 

19 

-0.231 

U3 

-0.229 

19 

0.0562 

0.204 

20 

-0.196 

20 

0.0586 

0.279 

21  -0.1  *3 

22  -0.096 
23  -0.020 
21.  0.001 

TABLE  2.4.1  Free  transition  data 


lower  surface 


1 

Vo 

Vo 

il 

0.8997 

0.0137 

27 

0.7995 

0.0277 

20 

0.6999 

0.0393 

29 

0.6010 

0.0461 

30 

0.4999 

0.0539 

31 

0.3998 

0.0575 

32 

0.2998 

0.0587 

33 

0.2006 

0.0565 

34 

0.1500 

0.0537 

35 

0.0999 

0.0493 

36 

0.0499 

0.0422 

37 

0.0851 

0.0368 

je 

0.01 06 

0.0282 

39 

0.0056 

0.0212 

*0 

0.0019 

0.0128 

upper  surface 


i 

V. 

■/. 

• 41 

0.0200 

0.0331 

42 

0.2997 

0.0566 

JU_ 

SlOtel 

the  model  pressure  holes 


elpaa 

0.00 

cd 

0.0110 

ua.nem. 

0.300  6 

re 

1.10  .10 

mat 

0.300 

P* 

10446 

aee. 

0.799 

MODEL 

WAKE 

i Cp 

P/P 0 

i cp 

p/po 

i 

‘Vc 

cpw 

i 

*Vc 

cpw 

1 1 .039 

1 .0004 

35  0.161 

0.9489 

1 

0.0000 

0.000 

73 

0.4  397 

0.069 

3 0.794 

0.9865 

36  0.041 

0.9419 

3 

0.0730 

0.000 

74 

0.4446 

0.115 

3 

37  -0.080 

0.9346 

3 

0.046? 

0.000 

75 

0.4495 

0.161 

* -0.5?3 

0.9084 

38  -0.164 

0.9797 

4 

0.0695 

0.000 

36 

0.4544 

0.711 

5 -0.894 

0.8864 

39  -0.714 

0.9267 

5 

0.0979 

0.000 

77 

0.4593 

0.257 

6 -0.693 

0.8983 

30  -0.76? 

0.9739 

6 

0.1165 

0.000 

78 

0.464? 

0.789 

7 -0.556 

0.906* 

31  -0.286 

0.  9774 

7 

0.1401 

0.000 

79 

0.4691 

0.304 

8 -0.516 

0.9086 

3?  -0.307 

0.971? 

8 

0.1639 

0.000 

30 

0.4739 

0.300 

9 -0.449 

0.9136 

33  -0.339 

0.9193 

9 

0.1878 

0.000 

31 

0.4788 

0.780 

10  -0.38* 

0.9166 

34  -0.355 

0.9184 

10 

0.7117 

0.000 

3? 

0.4837 

0.344 

11  -0.365 

0.917b 

35  -0.413 

0.9149 

11 

0.7357 

0.000 

33 

0.4886 

0.195 

1?  -0.34? 

0.9191 

3b  -0.547 

0.9070 

1? 

0.75% 

0.000 

34 

0.4935 

0.144 

13  -0.3^6 

0.9301 

37  -0.950 

0.8831 

13 

0.7840 

0.000 

35 

0.4984 

0.095 

14  -0.307 

0.9313 

38  -0.983 

0.881 7 

14 

0.308? 

0.000 

36 

0.4544 

0.058 

15  -0.394 

0.9370 

39  -1 .011 

0.8795 

15 

0.3375 

0.000 

37 

0.5081 

0.030 

16  -0.378 

0.9779 

40  -0.94? 

0.8836 

16 

0.3568 

0.000 

38 

0.5130 

0.01* 

17  -0.363 

0.9339 

41  -0.91? 

0.8354 

17 

0. 381? 

0.000 

39 

0.5179 

0.007 

18  -0.336 

0.9354 

4?  -0.333 

0.9703 

18 

0.4056 

0.00? 

40 

0.5228 

0.004 

19  -0.313 

0.9268 

43  -0.720 

0.9764 

19 

0.4178 

0.003 

41 

0.5777 

0.003 

20  -0.183 

0.9796 

30 

0.4751 

0.007 

4? 

0.5399 

0.003 

21  -0.145 

0.9308 

71 

0.4300 

0.019 

43 

0.547? 

0.000 

37  -0.090 

0.9341 

7? 

0.4349 

0.038 

44 

0.5571 

0.000 

33  -0.019 

0.9383 

24  0.073 

0.9437 

alp6a 

.00 

Cd 

0. 

.0118 

TW.nOm, 

0.500  6 

re 

1.70  .10 

nmes 

0.50? 

P° 

10358 

:eaee 

0.501 

MODEL 

WAKE 

i cp 

P/P° 

l cp 

p/po 

1 

*Ve 

Cpw 

1 

*Vc 

Cpw 

1 1.073 

1 .001  3 

35  0.1 74 

0.8667 

1 

0.0000 

0.000 

34 

0.4167 

0.07  3 

? 0.85  3 

0.9688 

?6  0.045 

0.84% 

7 

0.073? 

0.000 

75 

0.4716 

0.117 

3 

37  -0.09? 

0.8395 

3 

0.0465 

0.000 

36 

0.4765 

0.169 

4 -0.493 

0.?703 

38  -0.185 

0.8157 

4 

0.0699 

0.000 

77 

0.4314 

0.730 

5 -0.959 

0.7015 

39  -0.740 

0.8077 

5 

0.0934 

0.000 

78 

0.436? 

0.769 

6 -0.741 

o.ur 

30  -0.791 

0.8001 

6 

0.1 1 71 

0.000 

79 

0.4411 

0.300 

7 -0.606 

0.75  F 

31  -0.3?? 

0.7956 

7 

0.1409 

0.000 

30 

0.4460 

0.317 

8 -0.547 

0.7623 

3?  -0.344 

0.7973 

8 

0.1647 

0.000 

31 

0.4509 

0.31  3 

9 -0.498 

0.7695 

33  -0.  381 

O.786o 

9 

0.1887 

0.000 

3? 

0.4558 

0.789 

10  — 0.4?J 

0.7806 

34  -0.403 

0.7836 

10 

0.7177 

0.000 

33 

0.4607 

0.757 

11  -0.400 

0.7839 

35  -0.477 

0.7736 

11 

0.7368 

0.000 

34 

0.4656 

0.308 

1 ? -0.  378 

0.7873 

36  -0.604 

0.7540 

1? 

0.7610 

0.000 

95 

0.4705 

0.156 

13  -0.359 

0.7901 

37  -0.995 

0.6%? 

13 

0.785? 

0.000 

*> 

0.475  3 

0.108 

1 4 -0. 137 

0.7933 

38  -1  .045 

0.6886 

14 

0. 3095 

0.000 

37 

0.480? 

0.065 

15  -0.3?4 

0.795? 

39  -1  .07? 

0.6846 

15 

0.3338 

0.000 

38 

0.4851 

0.0  36 

16  -0.304 

0.790? 

40  -0.981 

0.698) 

16 

0.3581 

0.000 

39 

0.4900 

0.016 

17  -0.388 

0.8006 

41  -0.977 

0.6968 

17 

0.3675 

0.001 

40 

0.4949 

0.006 

18  -0.360 

0.8046 

4?  -0.355 

0.7907 

18 

0.3874 

0.001 

41 

0.4996 

0.00? 

19  -0.73? 

0.8067 

4 3 -0.345 

0.8069 

19 

0.39?3 

0.001 

4? 

0.5047 

0.001 

30  -0.199 

0.81  3? 

70 

0.3972 

0.007 

43 

0.5095 

0.001 

71  -0.154 

0.8303 

31 

0.4031 

0.006 

4* 

0.5144 

0.000 

37  -0.0% 

0.878U 

3? 

0.4069 

0.019 

*5 

0.5193 

0.000 

33  -0.019 

0.840? 

23 

0.4118 

0.039 

*6 

0.574? 

0.000 

?4  0.078 

0.8545 

table 

2.4.2  F, 

xed 

transition  data 

0«00V7 


0.0115 


a:-« 


alpha  0.00 

"•♦non  0*600  6 

r*.  1.89  ’O 

po  10099 


cd 

nara  0*601 

mace  0*601 


34 


amc.  0.5% 

«ee  0.5% 


MODEL  WAKE 


t 

cpi 

i 

cpi 

i 

‘Vc 

cpv 

i 

•Ve 

epv 

1 

1.093 

25 

0.159 

1 

0.0000 

0.000 

21 

0.061 1 

0.251 

2 

0.895 

26 

0.095 

2 

0.0095 

0.009 

22 

0.063  5 

0.231 

3 

0. 1*1*7 

27 

-0.101 

3 

0.009« 

0.011 

23 

0.0660 

0.211 

1* 

-0.319 

28 

-0.195 

i* 

0.01 97 

0.02* 

?9 

0.0689 

0.186 

a 

-0.995 

29 

-0.26? 

5 

0.01 9 > 

0.055 

25 

0.070* 

0.16? 

6 

-0.802 

30 

-0.306 

6 

0.0299 

0.056 

26 

0.0733 

0.136 

7 

-0.68* 

31 

-0.352 

7 

0.0265 

0.119 

27 

0.0757 

0.112 

8 

-0.5/0 

32 

-0.376 

8 

0.0293 

0.193 

28 

0.07*2 

0.050 

9 

-0.519 

33 

-0.91? 

5 

0.0317 

0.165 

29 

0.0806 

0.065 

10 

^0.969 

39 

-0.959 

10 

0.0392 

0.193 

30 
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TABLE  2.4.1  Free  transition  data  (concluded) 


TABLE  2.4.2  Fixed  transition  data  (concluded) 


F ig. 2.1  Airfoil  shape  and  design  pressure  distribution 


START  OF  THE  SLOTS 


F ig.2.2Deviation  of  realised  model  profile  from  theoretical  shape 
(nose  region) 


SLOTS 


•3  •*  .5  .6  .7  .8  M .9 


.3  .4  .5  .6  .7  .8  M .9 


Fig.  2.7  Transition  position  os  a function  of  Mach  number  (ft  "O') 


Fig.  2.8  Drag  versus  Mach  number 


A 


2.3  DATA  SET  FROM  MAE  TUNNEL 
1.  Airfoil 

1.1.  Airfoil  designation 

1.2.  Type  of  airfoil 


1.2.1.  airfoil  geometry 
nose  radius 
maximum  thickness 
base  thickness 

1.2.2.  design  condition 

design  pressure  distribution 

1.3.  Additional  remarks 

1.4.  References  on  airfoil 

2.  Model  geometry 

2.1.  Chord  length 

2.2.  Span 

2.3.  Actual  model  co-ordinates 
and  accuracy 

2.4.  Maximum  thickness 

2.5.  Base  thickness 

2.6.  Additional  remarks 

2.7.  References  on  model 

3.  Hind  tunnel 

3.1.  Designation 

3.2.  Type  of  tunnel 

3.2.1.  stagnation  pressure 

3.2.2.  stagnation  temperature 

3.2.3.  humidity  / dew  point 

3.3.  Test  section 

3.3.1*  dimensions 
3.3.2.  type  of  walls 


3.4.  Flow  field  (empty  test  section) 

3.4.1.  reference  static  pressure 

3.4.2.  flow  angularity 

3.4.3.  Mach  number  distribution 

3.4.4.  pressure  gradient 
3.4*5.  turbulence/noise  level 

3.4.6.  side  wall  boundary  layer 


3.5.  Additional  remarks 


3.6.  References  on  wind  tunnel 


MLR  QE  0.11-0.75-1.375 

symmetrical,  "peaky"-type  shock-free  super- 
critical designed  by  means  of  Mieuwland 
hodograph  method 
see  fig.2.10and  tables  2.6  , 2.7 
R/c  = 4.4% 
t/o  r U.7$ 
zero 

potential  flow  (hodograph  theory) 

M =*  0.786,  a = 0 

experiment 

Mt  =0.789  , a = 0 

see  fig.  2.10  , table  2.6 

none 

ref.  1. 


10  inch  (0.254 
15  inch  (0.381  m) 

table2.7( theoretical  coordinates  obtained  by 
spline  fit  through  table  2.6  data),  fig.  2.11 

t/c  = 11.7  $ 

0.010  inch  (O.25  mm) 

finite  trailing  edge  (base)  thickness  obtained 
by  symmetric  increase  of  thickness  from 
9%  - 100$  chord 

see  ref.  2 


NAE  5ft  x 5ft  transonic  W/T  with  2-d  insert 

blowdown 

2-11  bars 

293 °K,  max.  drop  5 during  run 
0.0002  kg  H^O/  kg  air 

figure  2.12 

60  x 15  inch 
perforated; 

top  and  bottom  walls  20 .9$  open 
/ 12.7  mm  straight  holes  at  26.4  mm  spacing 
solid  sidewalls  (except  for  small  porous  area 
around  model  location) 


at  sidewall,  7*7  chords  upstream  of  model  L.E. 
Aa  = -0.29°  + 0.02° 
figure  2.13 
figure  2.13 

(A£)  = 0.008  at  M ” 0.8 

T /rms 

6**  2.5  mm  , 26*^  0.013 

B 

side  wall  suction  applied  through  porous 
material  around  model  location  with  objective 
to  prevent  side  wall  b.l,  separation 

ref  3,  4 


4.  Tests 

4.1.  Type  of  measurements 

4.2,  Tunnel/model  dimensions 
4.2.1.  height/chord  ratio 
4.2.3.  width/chord  ratio 


force  balance  measurements, surface  pressures, 
wake  pitot  pressures 


6.0 

1-5 


4.3.  Flow  conditions  included  in 
present  data  base 

4.3.1.  angle  of  attack 

4.3.2.  Mach  number 

4.3.3.  Reynolds  number 

4.3.4.  transition 

- position  of  free  transition 

- transition  fixing 

4.3.5.  temperature  equilibrium 

4.4.  Additional  remarks 

4.5.  References  on  tests 
5.  Instrumentation 

5.1.  Surface  pressure  measurements 

5.1.1.  pressure  holes 

- size 

- spanwise  station( s) 

- chordwise  positions 

5.1.2.  type  of  transducers  and 
scanning  devices 

5.1.3.  other 

5.2.  Wake  measurements 

5.2.1.  type/size  of  instrument  s) 

5.2.2.  strfeamwise  position(s) 

5*2.3.  type  of  transducers  and 

scanning  devices 

5.3.  Boundary  layer  measurements 

5.3.1.  type/size  of  instruments 
5*3.2.  locations 

5.3.3.  type  of  transducers  and 
scanning  devices 

5.4*  Skin  friction  measurements 

5.4.1.  type/size  of  instruments 

5.4.2.  locations 

5.4*3.  type  of  transducer 

5.5.  Flow  visualisation 

5.5.1.  flow  field 
5.5.2  surface  flow 

5.6.  other 

5.7.  Additional  remarks 

5.8.  References  on  instrumentation 


0° 

0.4  to  0.86 

«21  x 106 
free  only 

near  leading  edge;  exact  position  unknown 

n.a. 

yes 


Ref.  2 


0.51  hub 

at  raid  span;  staggered  near  leading  edge 
see  table  2 .7 

48  port  Dg  Scanivalves  + 200  psia  Kulite 
VQ5  - 300 -2 00 A pressure  transducers 


traversing  probe,  see  figure  2*  12 
diameter  outer/inner  I.6/0.5I  nun 
1*5  chords  downstream  of  T.E 

25  psid  Statham  R4  131  TC 
none 


none 


none 


three- component  side-wall  balances 


ref.  4 


6.  Data 

6.1.  Accuracy  (wall  interference 
• excluded) 

6.1.1.  angle  of  attack  setting  + 0.02° 

6.1.2.  free  stream  Mach  number: 

- setting  + 0.003 

- variation  during  one  pressure 

scan  t °-°°3 

6.1.3.  pressure  coefficients 

6.1.4.  aerodynamic  coefficients 

6.1.5.  boundary  layer  quantities  n.a. 

A 0 * + 0.0005 

m — 

subBonic 
transonic 

6.1.7.  remarks 


6.1.6.  repeatability 


Ac  + 0.00  2 # 

n — ' 

Ac.  =>  + 0.0002 

iw  + 0.0010 


6.2.  Wall  interference  corrections 
(indicate  estimated  accuracy) 


6.2.1.  angle  of  attack 

6.2.2.  blockage  (solid/wake) 

6.2.3.  streamline  curvature  (lift) 

6.2.4.  other 

6.2.5.  remarks 

6.2.6.  references  on  wall  interference 
correction 


Aa  « - 1.2  ^ at  M = 0.75 

solid/wake  blockage  negligible, lift-induced 
blockage  AM<^-  0.012  at  M = 0.75 


values  given  estimated  for  P =1*5  and 


p1o=  0.5 


up 


5,6 


6.3.  Presentation  of  data 


6.3.1.  aerodynamic  coefficients 

6.3.2.  surface  pressures 

6.3.3.  boundary  layer  quantities 

6.3.4.  wall  interference  corrections 
included? 

6.3*5«  corrections  for  model  deflec- 
tion 

6.3.6.  Empty  test  section  calibration 
taken  into  account? 

6.3.7*  other  corrections  included? 

6.3.8.  additional  remarks 


6.4.  Were  tests  carried  out  in  different 
facilities  on  the  current  aerofoil? 
If  so,  what  facilities.  Are  data 
included  in  the  present  data  base? 


table  2.8  , fig.  2.14 
table  2.8  , fig.  2.15 

n.a. 

No 

angle  of  attack  includes  deflection  due  to 
side  wall  support 

Yes 

No 

wake  drag  data  given  is  the  average  from 
two  probes  about  + 0.1c  off  centerline 

Yes.  In  NLR  Pilot  Tunnel,  but  on  different 
model.  Included  in  data  base 


6.5.  To  be  contacted  for  further 
information  on  tests 
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8»  List  of  Symbols 


8.1.  used  in  text  and  figures 

B width  of  test  section 

Cp  pressure  coefficient 

C*  critical  pressure  coefficient 

P 

c airfoil  chord  length 

cd  drag  coefficient 

C1  lift  coefficient 

cm  pitching  moment  coefficient  (with  respect  to  .25c) 

i integer  indicating  pressure  hole  number 

M maximum  local  Mach  number 

M Mach  number 

P wall  porosity  factor 

p local  static  pressure 

p^  free  stream  static  pressure 

pQ  free  stream  stagnation  pressure 

q dynamic  pressure 

Rec  Reynolds  number  based  on  chord 

Rq  leading  edge  radius 

t airfoil  maximum  thickness 

x streamwise  coordinate,  model  origin:L.E» 

w/t  origin:  Balance  ^ s 0.4  model  x/c 
z airfoil  thickness  coordinate 

a angle  of  attack 

subscript 

t refers  to  uncorrected  values 

8.2.  used  in  data  tables 

C chord  length 

CC  tangential  force  coefficient  (from  balance) 

CDW  drag  coefficient  (from  wake  measurements) 

CM  c (balance) 

CN  normal  force  coefficient  (balance) 

M LOC  Local  Mach  number 

P/PO  p/p0 

WT  ANGLE  at 


a:-2i 


a:-:: 


SHOCKLESS 

, SYMMETRICAL 

AIRFOIL 

0.1 100-0. 

,7  500-  1.375 

shuckless  symmetrical  airfoil  e.nco-o 

. 7500-  1.375 

RUN  773 

SCAN 

1 

RUN  775 

SCAN  1 

MACH  NUMBER 

=0.438 

MACH  NUMBERED. 518 

REYNOLDS  NO 

• = 19 • 08* 1 0**  6 

REYNOLDS  NU .=  2 1 . 8 1 * 1 0**6 

W.T  .angle  = 

0.21  OF  G 

W.T.ANGLE=  0.17  DEG 

CN  =-0.017 

CN  =-0.011 

CM  = 0.0060 

CM  = 0.0042 

CC  = 0.0029 

CC  = C. 0039 

COW=  0.0088 

CD  W=  0.0082 

PRESSURE  DISTRIBUTION  CN 

THE  LOWtR 

SURFACE 

pressure  d i s i r i but i on  gn 

THE  LOWER 

SURFACE 

X/C 

CP 

P/PO 

N LOC 

x/c 

CP 

P/PO 

M LOC 

0.004 

0.4614 

C.931 

0.  32  1 

0.004 

0.5127 

C.914 

0.  360 

C . 0 I 0 

- 0 • 5o04 

0.811 

0.  556 

O.CIO 

-0.5529 

C.749 

0.656 

C.100 

-0.4664 

0.822 

0.538 

0.  100 

-0.4963 

0.757 

0.64  3 

0.200 

-0. 3813 

u.832 

0.  520 

0.200 

-0.4138 

C.770 

0.624 

C.300 

-0.3456 

0.836 

0.512 

0.300 

-0.3712 

0.775 

0.614 

0.400 

-0.3114 

0.840 

0.  505 

0.400 

-0.3302 

0.781 

0.605 

C.  300 

-0.2727 

0.844 

0.49  8 

0.500 

-0.2906 

0.786 

0.  596 

0.6C0 

-0.2304 

0.850 

0.48  8 

0.600 

-0.2549 

0.792 

0.  586 

0.  TOO 

-0.1739 

0.856 

0.4  76 

0.700 

-0.1894 

C.802 

0.570 

C.800 

-0.0656 

0.866 

0.45  7 

0.800 

-0,0944 

0.817 

0.  546 

G.S  OU 

0.0562 

C.883 

0.426 

0.900 

0.0562 

0.841 

0.  504 

PRESSURE  D 1 S f R I BUT  I ON  ON  THE  UPPER  SURFACE 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER  SURFACE 

X/C 

CP 

P/PO 

M LOC 

X/C 

CP 

P/PO 

M LOC 

0.0 

1.0535 

1.001 

0.0 

1.0573 

C.998 

0.048 

0.002 

0. 7697 

0.967 

C.220 

0.002 

0.7916 

0.957 

0.251 

0.004 

0.4752 

0.932 

0.  319 

0.004 

0 . 4 d 7 1 

C.909 

0.  371 

0.006 

G.  1695 

0.896 

0.399 

0.006 

0.1695 

0.858 

0.472 

O.OOB 

-0.1784 

0.855 

0.479 

0.008 

-0.1712 

0.804 

0.  567 

0.010 

-0.5006 

C.816 

0.546 

0.010 

-0.4891 

0.753 

0.64  9 

0.012 

-0.7689 

0.784 

0.601 

0.012 

-0.7927 

G.706 

0.  724 

0.014 

-C.8551 

0.773 

0.619 

0.014 

-0.9044 

0.687 

0.  752 

0.016 

-0.9603 

0.760 

0.639 

0.016 

-1.0361 

0.666 

0.  784 

0.018 

-0.9472 

0.763 

0.634 

0.018 

-1.0245 

0.667 

0.  784 

0.020 

-C.9167 

C.768 

0.625 

0.C20 

-0.9S95 

0.670 

0.  779 

0.022 

-0.8826 

0.773 

0.618 

0.022 

-0.9595 

0.677 

0.  768 

0.C24 

-0.8590 

C.776 

0.613 

0.024 

-C.9126 

0.666 

0.  754 

0.023 

-0. 7793 

0.785 

0.598 

0.025 

-0.8734 

0.694 

0.  742 

0.026 

-0.7953 

0.783 

0.602 

0.026 

-0.8550 

0.696 

0.735 

0.028 

-0.6821 

C.797 

0.  580 

0.028 

-0.7784 

0.713 

0.  713 

C.030 

-0. 7629 

0.789 

0.  592 

0.030 

-0. 7868 

0.710 

0.717 

0.033 

-0.6644 

0.801 

0.573 

0.035 

-0.7327 

0.72U 

0.  702 

0.040 

-3.6398 

0.803 

0.569 

0.040 

-0.6773 

0.7  30 

0.  636 

0.030  • 

-0.5625 

0.812 

0.555 

0.050 

-0.6157 

0.740 

0.670 

0.060 

-0.5434 

C.814 

0.  551 

0.060 

-0.5559 

0.750 

0.655 

0.C80 

-G.4536 

0.818 

0.  544 

C.C80 

-0.5201 

0.750 

0.654 

0.  100 

-0.4569 

0.823 

0.535 

C.  100 

-0.4791 

0.758 

0.64  3 

0.120 

-0.4263 

0.827 

0.  528 

0.  120 

-0.4575 

0.762 

0.6  36 

0. 140 

-0.4008 

0.829 

0.524 

0.  140 

-0.4357 

0.7  66 

0.629 

0.  160 

-0.3877 

0.831 

0.522 

C.  160 

-0.4193 

0.769 

0.624 

0.  180 

-0.3777 

0.832 

0.519 

0.180 

-0.4062 

0.772 

0.620 

0.200 

-0.3715 

0.833 

0.518 

C.  200 

-0.4074 

0.772 

0.619 

C.220 

-0.3602 

0.835 

0.515 

0.220 

-0.3966 

0.774 

0.617 

0.240 

-0.3527 

0.834 

0.516 

0.240 

-0.3358 

0.774 

0.616 

0.260 

-0.3437 

0.8  35 

0.514 

0.260 

-0.3737 

P.775 

0.614 

0.280 

-0.3350 

0.837 

0.511 

0.280 

-0.3556 

0.776 

0.61  3 

0.300 

-0.3309 

0.837 

0.511 

0.300 

-0.3545 

0.775 

0.615 

0.320 

-0.3277 

0.837 

0.511 

0.320 

-0.3475 

0.7  76 

C.  614 

0. 340 

-0.3205 

0.837 

0.51  1 

0.340 

-0.3367 

0.778 

0.  610 

0.360 

-0.2938 

0.840 

0.  506 

0.  360 

-0.3162 

G.780 

0.606 

0.380 

-0.3079 

0.838 

0.509 

C.380 

-0.3251 

0.779 

0.608 

0.400 

-0.3115 

0.838 

0.508 

0.400 

-0.3220 

0.778 

0.609 

C.450 

-0.2952 

C.842 

0.503 

0.450 

-0.3090 

C.780 

0.607 

0.500 

-0.2719 

0.845 

0.497 

0.500 

-0.2880 

0.784 

0.601 

0.550 

-0.2464 

C .848 

0.491 

0.550 

-0.2563 

0.790 

0.590 

0.600 

-0.2251 

0.850 

0.487 

0.600 

-0.2358 

0.794 

0.584 

0.650 

-0.2034 

0.853 

0.483 

0.650 

-0.2166 

0.799 

0.576 

0.700 

-0.1781 

0.856 

0.477 

0.  700 

-0.1790 

0.806 

0.  664 

0.750 

-0.1493 

0.860 

0.469 

0.  750 

-0.1457 

0.8  10 

0.  66  7 

0.800 

-C.0908 

0.867 

0.455 

C.800 

-0.0907 

0.820 

0.541 

0.e50 

-0.0253 

0.875 

0.442 

0.850 

-0.0358 

0.829 

0.525 

0.900 

0.0489 

C.883 

0.425 

0.900 

0.0488 

0.843 

0.500 

C.950 

0.1528 

0.895 

0.401 

0.950 

0. 1602 

0.860 

0.469 

TABLE  2.8  Force  data  and  surface  pressure  distributions 


a. 


SHOCKLESS 

SYMMETRICAL  AIRFOIL  0.1100- 

0.7500-1.375 

SHOCKLESS  SYMMETRICAL  AIRFOIL  0.1100- 

0. 7500- 1.375 

RUN  776 

SCAN 

l 

RUN 

777  SCAN  l 

MACH  NUMBER=0 

.568 

MACH 

NUMBER=0.63l 

REYNOLOS  NO • = 

21.46*10**6 

REYNOLDS  NO. =21 .97*10**6 

W. T • ANGL  E=  0 

.22  OEG 

W.T. 

ANGLE  = 0.20  DEG 

CN  =—0.009 

CN  = 

-0.012 

CM  = 0.0033 

CM  = 

0.0027 

CC  = 0.0037 

CC  = 

0.0041 

CCW=  0.0086 

cow=******* 

PRESSURE 

DISTRIBUTION 

UN  THE  LOWER 

SURFACE 

PRESSURE 

DISTRIBUTION  UN 

THE  lower 

SURF  ACE 

x/c 

CP 

P/PO 

M LOC 

X/C  - 

CP 

P/PO 

M LOC 

0.004 

0.5518 

0.903 

0.  384 

0.004 

0.5836 

0.890 

0.412 

0.010 

— 0 • 4566 

0.720 

0.  702 

O.CIO 

-0.4335 

0.674 

0.  773 

0.  100 

-0.4994 

C.712 

0.  714 

0.  100 

-0.5497 

0.648 

0.812 

0.200 

-0.4200 

0.727 

0.  690 

0.200 

-0.4587 

0.667 

0.783 

0.30  0 

-0.3759 

O.73o 

0.677 

0.300 

-0.4075 

0.678 

0.  766 

0.400 

-0.3393 

C.74  3 

0.  666 

, 0.400 

-0.363  l 

0.688 

0.  752 

0.  500 

-0.2953 

C.750 

0.655 

1 0.500 

-0.3245 

0.696 

0.  739 

0.6C0 

-0.2572 

0.758 

0.642 

C.600 

-0.2705 

0.708 

0.  721 

0.700 

-0.1944 

C.770 

0.62  3 

C.700 

-0.2036 

0.722 

0.699 

0.800 

- C . 0964 

0.787 

U.  59o 

0.800 

-0. 1C02 

0.744 

C . 66  5 

0.900 

0.0606 

0.815 

0.  549 

0.900 

0.0706 

0.779 

0.  608 

PR6SSURL  DISTRIBUTION  CN  THE  UPPER  SUREACE 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER  SURfACt 

x/C 

CP 

P/PO 

M LOC 

X/C 

CP 

P/PO 

M LOC 

c.o 

1 .08d  3 

1 .000 

0.0 

1.1211 

1.004 

0.002 

0.8088 

C.949 

0.273 

0.002 

0.8523 

0 .947 

0.28  1 

0.004 

0.5042 

0.893 

0.405 

0.004 

0.5614 

0.885 

0.422 

0.006 

0.1791 

0.834 

0.516 

0.C06 

0.2342 

C.815 

0.  54  9 

0.008 

-C. 1468 

0.774 

0.616 

0.C08 

-C.0673 

0.751 

0.654 

O.CIO 

-0.4936 

0.710 

0.717 

0.010 

-0.4291 

0.6  74 

0.773 

0.012 

-0.7949 

0.655 

0.802 

0.012 

-0.7553 

0.603 

0.882 

0.014 

-0.9179 

0.633 

0.836 

0.C14 

-0.9222 

0.5  66 

0.940 

0.016 

-1.0661 

0 .606 

0.878 

0.016 

-1.1184 

0.523 

1.009 

0.018 

- 1.0891 

C .602 

0.883 

0.018 

-1.1301 

C.520 

1.014 

0.020 

-1.0299 

0.615 

0.  864 

0.020 

-1.0693 

0.534 

C.  992 

0.022 

-0.9889 

0.624 

0.  850 

9.C22 

-1.0383 

0.540 

0.98  l 

0.024 

-0.9317 

0.635 

0.H33 

0.024 

-0.9870 

0.550 

0.966 

0.028 

-0.9099 

C.640 

0.825 

0.025 

-0.9785 

0.552 

C.y6  ) 

0.026 

-0.8959 

0.644 

0.  819 

0.026 

-0.9510 

0.558 

0.95  3 

0.028 

-0.8440 

0 .65o 

0.  80  1 

0.028 

-0.9306 

0.561 

0.947 

0.030 

-0.8529 

0 .656 

0.800 

0.030 

-0.8935 

0.572 

0.931 

0.035 

-0.7893 

0.669 

0.  78  1 

0.035 

-0.8599 

0.58) 

0.91  3 

0.040 

-C.7  106 

0.682 

0.  760 

0.040 

-0. 7864 

0.602 

0.  68  3 

0.050 

-0.665° 

0.690 

0.  748 

0.050 

-0. 7052 

0.621 

0.  855 

0.06  0 

-0.6257 

C.698 

0.  735 

0.060 

-0.6415 

0.630 

0.  840 

0.080 

-0.5435 

0.705 

U.  725 

0.C80 

-0.5895 

0.640 

0.826 

0.  10U 

-0.4968 

0.714 

0.711 

C.  100 

-0.5270 

C .65  3 

0.  806 

C.  120 

-0.4755 

0.718 

0.  705 

0.120 

-0.5017 

0.658 

0.  797 

C.  140 

-0.4581 

0.720 

0.  701 

0.  140 

—0. 4 766 

0.663 

0.  789 

0.  160 

-0.4317 

0.724 

0.  69  5 

0.160 

-0.4640 

0.667 

0.  784 

0.180 

-0.4258 

0.725 

0.693 

0.180 

-0.4539 

C .66° 

0.  780 

0 • 200 

-0.4197 

0.726 

0.692 

0.200 

-0.4460 

U.671 

0.  77  7 

0.220 

-0.4058 

0.7  29 

0.688 

0.220 

-0.4333 

0.6  74 

0.  77  3 

0. 24U 

-0.3933 

0.728 

0.639 

0. 240 

-0.4294 

0.675 

0.  7/1 

0.260 

-0.37/6 

0.731 

0.684 

0.260 

-0.4129 

U .6 78 

0.  767 

C.  280 

-0.3764 

0.732 

0.633 

C.  280 

-0.406  3 

U.679 

0.  764 

0.300 

-0.3  762 

C.732 

0.fc3  3 

0.300 

-0.4005 

0.680 

0.  764 

0.320 

-0.3706 

0.733 

0.  68  1 

0.  320 

-0.3961 

0.681 

0.  762 

0.340 

-0 . 3560 

0.7  36 

0.6  78 

0.340 

-0.3800 

0.683 

0.  758 

0.  360 

-0.33/4 

0.739 

0.672 

0.  360 

-0.3653 

0.684 

0.  744 

0.380 

-C. 3399 

C.739 

0.672 

0.  380 

-0.3680 

0.684 

0.  748 

0.400 

-0.3425 

0.739 

0.672 

0.400 

-0.3628 

0.685 

0.  756 

0.450 

-0.3244 

0.743 

0.666 

0.450 

-0. 3427 

0.689 

0.  749 

0.500 

-0.2994 

0.749 

0.657 

0.500 

-0.31 72 

0.69*> 

0.  740 

0.550 

-0.2  754 

0.754 

0.649 

0.550 

-0.2854 

0.701 

0.  731 

0.600 

-0.2517 

0.759 

0.64  1 

0.600 

-0.2645 

C.  705 

0.  724 

0.650 

-0.2234 

0.765 

0.631 

0.650 

-0.236? 

0.711 

0.  715 

C.700 

-0.  1918 

0.772 

0.619  i 

0. 700 

-0.2025 

0.718 

0.  704 

0.750 

-0.1584 

C.780 

0.607  1 

0.  750 

-0.1562 

0.7  30 

0.68  7 

0.800 

-0.C984 

0.791 

0.589 

0.800 

- C .0955 

0.746 

0.66  2 

0.850 

-0.0296 

0.803 

0.  569 

C.  850 

-0.0315 

0.761 

0.637 

0.900 

0.0555 

0.818 

0.544 

0.900 

0.0616 

0.782 

C.  604 

0.950 

0.1618 

0.838 

0.510 

0.950 

0. 180  7 

0.805 

0.  566 

TABLE  2.8  Force  data  and  surface  pressure  distributions  (con'd) 

a:-:4 


SHOCKLESS  SYMMETRICAL  AIRFOIL  O.ilCO-O. 75oO- 1,375  | 

SHOCKLESS  SYMMETRICAL 

AIRFOIL  G.llOO-O. 

7500- 1 .374 

RUN  779 

SCAN  1 

RUN  780 

SCAN  l 

MACH  NUMBER=0.691 

MACH  NUMBE  R = 

0.736 

REYNOLDS  NO*  = 2 1 . 14*10**6 

REYNOLDS  NO. 

=21. 94*1 0**6 

W.T. ANGLE*  0.18 

DEG 

W.T  .ANGLE* 

0.17  DEG 

CN  =-0.013 

CN  =-0.015 

CM  = 0.0020 

CM  = 0.0017 

CC  = 0.0046 

CC  = C.0054 

CDW=  0.0092 

CDW=  0.0086 

PRESSURE  DISTRIBUTION 

ON  THE  LOWER 

SURFACE 

PRESSURE  DISTRIBUTION  ON  THE  LOWER 

SURE  ACt 

x/c 

CP 

P/PO 

M LOC 

X/C 

CP 

P/PO 

M LOC 

0.004 

0.6434 

0.883 

0.420 

0.004 

0.6789 

0.877 

U.  430 

0.010 

-0.3296 

0.648 

0.810 

0.010 

-0.2385 

0.635 

0.  830 

0.100 

-0.5883 

0.585 

0.910 

0.  100 

-0.6281 

0.532 

O.99  0 

0.200 

-0.5016 

0.605 

0.370 

0.200 

-0.5444 

0.554 

0.  950 

0.300 

-0.4411 

0.619 

0.850 

C.300 

-0.4769 

0.572 

C.930 

0.400 

-0.3987 

0.630 

0.  840 

0.400 

-0.4199 

0.587 

0.900 

0.500 

-0.3468 

0.642 

0.820 

C.  500 

-0.3659 

0.601 

0.880 

0.600 

-0.2873 

0.655 

o.eoo 

0.600 

-0.3C08 

0.619 

0.850 

0.700 

-0.2118 

0.674 

0.770 

C.700 

-0.2162 

0.641 

0.  820 

C.800 

-0.1011 

0.701 

0.  730 

0.800 

-0.C971 

0.673 

0.  770 

0.900 

0.0761 

0.744 

0.664 

0.900 

0.0891 

0.722 

0.699 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER 

surface 

PRESSURE  DISTRIBUTION  ON  THE  UPPEP  SURFACE 

X/C 

CP 

P/PO 

M LOC 

x/c 

CP 

P/PO 

M LOC 

0.0 

1.1235 

l .000 

0.020 

0.0 

1.1478 

1 .001 

0.002 

0.8664 

0.937 

0.  300 

0.002 

0.9110 

0.9  39 

0.  300 

0.004 

0.6119 

0.875 

0.440 

0.004 

0.6442 

0.868 

c.450 

0.006 

0.3061 

0.800 

0.570 

0.006 

0.3716 

0.796 

0.  480 

0.008 

-0.0104 

0.723 

0.690 

0.008 

0.0920 

0.721 

0.  700 

0.010 

-0.3326 

0.645 

0.810 

0.010 

-0.2137 

C.639 

0.420 

0.012 

-0.6437 

0.568 

0.930 

0.012 

-0.5170 

C . 5 5 9 

0.950 

0.014 

-0.8090 

0.527 

1.000 

0.014 

-0.6886 

0.512 

1.020 

0.016 

- 1.084b 

0.459 

l.  110 

0.016 

-0.9537 

0.443 

1.  140 

0.018 

-1.2154 

0.427 

1.  170 

0.018 

-1.0864 

0.409 

1 . 200 

0.020 

-1.2481 

0.420 

1.  180 

0.020 

-1.1300 

0.396 

1.230 

0.022 

-1.2492 

0.421 

1 . 180 

0.022 

-1.1569 

0.388 

1.240 

0.024 

-1.1228 

0.452 

l.  120 

0.024 

-l.  1 351 

0.393 

1.230 

0.025 

-1.0862 

0.463 

1.  no 

0.025 

-1.1595 

0.388 

t.  240 

0.026 

-0.9878 

0.487 

1.060 

0.026 

-1.  1398 

0.394 

1.230 

0.028 

-0.8704 

0.515 

1.020 

0.02  8 

-l.  1128 

0.403 

1.210 

0.030 

-0.8732 

0.514 

1.020 

0.030 

-l.  1 127 

U.403 

1.210 

0.035 

-0.8561 

0.518 

1.010 

0.035 

-1.0577 

0.4  1b 

1.  190 

0.040 

-0.8137 

U.5  30 

C.990 

C.040 

-0.9971 

0.436 

l.  160 

0.050 

-0. 7532 

0.547 

0.970 

0.050 

-0. 7329 

0.506 

1.030 

0.060 

-0.6895 

0 .566 

0.  940 

0.C6  0 

-0.6766 

0.524 

1.000 

0.080 

-0.6300 

0.573 

0.930 

C.C80 

-0.6854 

0.517 

l.  010 

0.  100 

-0.5693 

0.588 

0.900 

0.  100 

-0.6014 

0.539 

0.  980 

0.120 

-0.5346 

0.597 

0.890 

0.  120 

-0.5725 

0.547 

L • S 70 

0.  140 

-0.5151 

0.602 

0.880 

0.  140 

-0.5508 

0.552 

0.960 

0.  160 

-0.4976 

0.607 

0.870 

0.  160 

-0.5411 

0.545 

0.950 

0.180 

-0.4852 

0.610 

0.670 

0.  180 

-0.5251 

0.55V 

0.950 

0.200 

-0.4813 

0.611 

C.870 

0.200 

-0.5162 

0.561 

0.  940 

0.220 

-0.4621 

0.616 

0.  660 

0.220 

-0.4909 

0.568 

0.930 

0.240 

-0.4570 

C.615 

r.  860 

0.240 

-0.4990 

0.566 

0.940 

0.260 

-0.4450 

0.618 

0.850 

0.260 

-0.4848 

0.569 

C.930 

0.280 

-0.4334 

0.620 

0.  850 

0.280 

-0.4689 

U.573 

C.  920 

0.300 

-0.4253 

0.622 

0.  650 

0.300 

-0.4590 

U.575 

0.920 

0.320 

-0.4248 

0.622 

0.850 

0.320 

-0.4511 

0.578 

0.920 

0.340 

-0.4034 

0.627 

0.  040 

0.340 

-0.4342 

0.581 

0.910 

0.  360 

-0.3901 

0.630 

0.840 

0.  360 

-0.4  154 

C .585 

0.910 

C • 380 

-0.3946 

0.628 

0.  840 

0.  380 

-0.4203 

0.584 

C.  910 

0.400 

-0.3888 

0.629 

0.  840 

C.400 

-0.4198 

0.585 

0.910 

0.450 

— C • 3665 

C.635 

0.830 

0.450 

-0.3978 

U.591 

0.  900 

0.500 

-0.3396 

0.643 

C.  820 

0.500 

-0.3545 

0.601 

0.880 

0.550 

-0.3045 

0.651 

C.  8Q0 

0.550 

-0.3202 

0.610 

0.870 

0.600 

-0.2797 

0.659 

C.  790 

0.600 

-0.2939 

0.618 

0.050 

0.650 

-0.2466 

0.667 

0.  780 

C.650 

-0.2601 

0.627 

0.840 

0.700 

-0.2C76 

0.676 

0.  760 

C.  700 

-0.2101 

0.6  39 

0.820 

0.750 

-0.1582 

0.688 

0.  750 

0.750 

-0.1586 

0.655 

0.000 

C.800 

-0.0921 

0.704 

0.  720 

0.800 

-0.0901 

0.674 

0.7F0 

0.850 

-0.0178 

0.723 

0.690 

0.850 

-0.0114 

0.695 

0.  740 

0.900 

0.0762 

0.748 

0.650 

0.900 

0.0792 

0.720 

0.  700 

0.950 

0.1886 

0.776 

0.610 

0.950 

0.1970 

0.753 

0.650 

TABLE  2.8  Force  data  and  surface  pressure  distributions  (con'd) 


X 


V 


Fig.2.1 5 Surface  pressure  distributions  (con'd) 


Fig.  2.  15  Surface  pressure  distributions 
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SHOCK  L ESS  SYMMETRICAL  AlRFOIl  0 . 11 00 -0 . 7 SCO-  1 . 3 75 


RUN  702  SCAN  1 

MACH  NUMBER =0.062 
REYNOLDS  NO.  = 21 .27*10**6 
W. T.ANGl E*  0.17  DEG 
CN  =-0.005 
CM  = 0.0011 
CC  = 0.0361 
CDW  = 0.0343 


PRESSURE  DISTRIBUTION  ON  THE  LOWER  SURFACE 


x/c 

CP 

P/PO 

M IOC 

0.004 

0.8069 

0.8  74 

0.443 

0.010 

0.0344 

0.627 

0.845 

0.100 

-0.6167 

0.4  19 

1 . 1 88 

0.200 

-0.6440 

0.411 

1 .20  2 

0.300 

-0.7050 

0.  393 

1 .23  7 

0.400 

-0. 7544 

0.377 

1 .266 

0.500 

-0. 7156 

0.  390 

1.243 

0.600 

-0.7732 

0.372 

l .2  78 

0.700 

-0.3242 

0.516 

1 .020 

0 .800 

-0.0335 

0.609 

0.873 

0.900 

0.1391 

0.664 

0.708 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER 

SURFACE 

X/C 

CP 

P/PO 

M LUC 

0.0 

1.2007 

1.002 

0.00? 

1.0015 

0.935 

0.31  1 

0.004 

0.7867 

0.865 

0.459 

0.006 

0. 5549 

0.790 

0.590 

0.008 

0.3092 

0.711 

0.716 

0.010 

0.0520 

0.627 

0.845 

0.012 

-0.2115 

0.542 

0.970 

0.014 

-0.3642 

0.493 

1 .058 

0.016 

-0.5691 

0.427 

1 .1  74 

0.018 

-0.6669 

0.396 

1.232 

0.020 

-0.7207 

0.378 

1 .265 

0.022 

-0.7566 

0.367 

1 .288 

0.024 

-0. 7568 

0.369 

1 .285 

0.025 

-0.7694 

0.366 

1.290 

0.026 

-0.7744 

0.366 

1.291 

0.028 

-0. 7625 

0.370 

1.28? 

0.030 

-0.7769 

0.  367 

1.289 

0.035 

-0.7629 

0.  372 

1.2  78 

0.040 

-0. 7594 

0.  376 

1.269 

0.050 

-0. 7456 

0.38* 

1 .254 

0.060 

-0. 7056 

0.398 

1 .22  7 

0.080 

-0.6752 

0.403 

! .218 

0.100 

-0.6555 

0.409 

1 .20  7 

0.120 

-0.6570 

0.400 

1 .208 

0.140 

-0.6430 

0.412 

1.202 

0.160 

-0.6401 

0.41? 

1.202 

0.180 

-0.6360 

0.412 

1.20  1 

0.200 

-0.6397 

0.410 

1.205 

0.220 

-0.6122 

0.417 

1.19  2 

0.240 

-C.6534 

0.401 

1 .222 

0.260 

-0.6583 

0.398 

1.227 

0.280 

-0.6660 

0.396 

1.232 

0.300 

-0.6696 

0.394 

1.235 

0.320 

-0.6770 

0.391 

1.240 

0.340 

-0.6878 

0.388 

1 .2  47 

0.360 

-0.6914 

0.  387 

1 .248 

0.380 

-0.7095 

0.381 

1 .260 

0.400 

-0. 7231 

0.  378 

1 .26  7 

0.450 

-0.7409 

0.  372 

1.279 

0.500 

-0.6746 

0.394 

l .236 

0.550 

-0.7100 

0.  384 

1.255 

0.600 

-0. 7544 

0.371 

1.280 

0.650 

-0.7790 

0.364 

1 .295 

0.700 

-0.5171 

0.449 

1.134 

0.750 

-0.1 770 

0.559 

0.95  1 

0.000 

-0.0  661 

0.595 

0.094 

0.850 

0.0296 

0.628 

0.844 

0.900 

0 . f 290 

0.661 

0.792 

0.950 

0.2190 

0.691 

0.747 

TABLE  2.8  Force  data  and  surface  pressure  distributions  (concluded) 


SMOCKIESS  SYMMETRICAL 

AIRFOIL  0.1100-0. 

7500- 1.375 

shock lf ss  symmetrical 

A 1 RF01L 

0.1 100-0.7500-1.375 

RUN  160 

SCAN 

1 

RUN  7 H 1 

SCAN  1 

MACH  NUMBER 

=0.  815 

MACH  NUMBER  = 

0.R34 

REYNOLDS  NO 

.*21 

•20*1 0**6 

REYNOLDS  NO. 

-20.97*1  0**6 

W. T. ANGLE  = 

0.10  DEG 

w.  t.anglf* 

0.23  DEG 

CN  *-0.0 1 9 

CN  =-0.003 

CM  = 0.0029 

CM  = 0.0023 

CC  = 0.0094 

CC  = 0.0157 

COW=  0.0134 

COM*  0.0171 

PRESSURE  DISTRIBUTION 

ON  THE  LOWER 

SURE  ACE 

PRESSURE  DISTRIBUTION 

ON 

IHF  LOWFP 

SURE  ACE 

x/c 

CP 

P/PO 

H LOC 

x/r 

CP 

P/PO 

M LC'C 

0.004 

0. 7616 

0.874 

0.443 

0.004 

0 . 7 760 

0.874 

0.44  3 

0.010 

-0.0525 

0.628 

0.844 

0.010 

-0.0248 

0.627 

0.945 

0.100 

-0. 7105 

0.429 

1.170 

0.100 

-0.6793 

0.426 

1.176 

0.200 

-0. 7241 

0.426 

1.176 

0.200 

-0.6914 

0.421 

1.105 

0 . TOO 

-0. 7646 

0.415 

1 . 196 

0 . 300 

-0.7420 

0.404 

1.216 

0.400 

-0. 7498 

0.421 

1.185 

0.4  00 

-0.7B65 

0.390 

1 .243 

0.500 

-0.3670 

0.536 

0.988 

0.500 

-0.7350 

0.406 

1.213 

0.600 

-0.2692 

0.566 

0.940 

0.600 

-0.6  704 

0.425 

1.177 

0.700 

-0.1982 

0.588 

0.906  I 

0.700 

-0.1 209 

0.593 

0.998 

0.800 

-0.0709 

0.626 

0.847 

0.800 

-0.0153 

0.627 

0.845 

0.900 

G.1218 

0.683 

0.758 

0.900 

0.1451 

0.676 

0.770 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER 

SURFACE 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER 

surface 

x/c 

CP 

P/PO 

M LOC 

X/C 

CP 

P/PO 

M LOC 

0.0 

l . 1 930 

1.004 

o.o 

1 . 1 893 

1.001 

0.002 

0.9  707 

0.936 

0.308 

0.00? 

0.9633 

0.932 

0.319 

0.004 

0. 7316 

0.864 

0.463 

0.004 

0.7319 

0.  861 

0.468 

0.006 

0.4869 

0.7  9 0 

0.591 

0.006 

0.4949 

0.708 

0.594 

0.008 

0.2330 

0.713 

0.713 

0.008 

0.2491 

0.712 

0.715 

0.0 10 

-0.0421 

0.630 

0.84  1 

0.010 

-0.0064 

0.632 

0.83  7 

0.012 

-0.3087 

0.549 

0.96  7 

0.012 

-0.2774 

0.549 

0.968 

0.014 

-0.4729 

0.499 

l .049 

0.014 

-0.4501 

0.495 

1 .056 

0.016 

-0.7102 

0.427 

1 . 1 74 

0.016 

-0.6627 

0.428 

1.172 

0.018 

-0.8120 

0.  397 

1 .230 

0.018 

-0.7713 

0.  395 

1 .234 

0.020 

-0.8  718 

0.  380 

1 .262 

0.020 

-0.8308 

0.376 

1.270 

0.022 

-0.9204 

0.3  68 

1.287 

0.02? 

-0. 8615 

0.  366 

1.291 

0.024 

-0.9307 

0. 36e 

1.28  r 

0.024 

-0.8  501 

0.369 

1.285 

0.025 

-0.9350 

0.  368 

1.287 

0.025 

-0.8521 

0.368 

1.287 

n .026 

-0.9378 

0.368 

1 .28  7 

0.026 

-0.0502 

0.  368 

1.285 

0.028 

-0.9307 

0.371 

1 .281 

0.028 

-0.8564 

0.368 

1.287 

0.030 

-0.9292 

0.373 

1.276 

0.030 

-0. 851 7 

0.  369 

1 .284 

0.035 

-0.9168 

0.3  78 

1 .265 

0.035 

-0.8359 

0.315 

1.273 

0.040 

-0.9232 

0.378 

1 .265 

0.04  0 

-0.8292 

0.  376 

1 .270 

0.050 

-0.871  7 

0.395 

1.233 

0.050 

-0. 7999 

0.  385 

1.252 

0.060 

-0.8076 

0.416 

1.193 

0.060 

-0.7640 

0.  398 

1 .22  7 

0.080 

-0. 7827 

0.411 

l .203 

0.000 

-0.7624 

0.397 

1 .229 

0.100 

-0.7453 

0.422 

1.182 

0.100 

-0.7275 

0.408 

1 .208 

0.120 

-0. 7376 

0.423 

1.18  1 

0.120 

-0.7232 

0.410 

l .20  5 

0.140 

-0.7193 

0.  427 

1 . 1 74 

0.140 

-0.7038 

0.417 

1 . 192 

0.160 

-0.7  191 

0.42  7 

l . 1 74 

0.160 

-0. 7072 

0.417 

1 .192 

0.180 

-0. 7270 

0.425 

1.17  7 

0.180 

-0.7089 

0.417 

1 .193 

0.200 

-0. 7264 

0.474 

1.179 

0.200 

-0.7134 

0.415 

1.196 

0.220 

-0.6862 

0.436 

1.158 

0.220 

-0.6933 

0.422 

1.182 

0.240 

-0.7334 

0.420 

1.18? 

0.240 

-0.7339 

0.411 

I .203 

0.2  60 

-0. 7377 

0.410 

1.190 

0.260 

-0.7374 

0.410 

1.20  6 

0.280 

-0. 7 306 

0.418 

1 . 191 

0.280 

-0.7358 

0.410 

1 .206 

0.300 

-0. 7512 

0.4  14 

1.197 

0.300 

-0.7380 

0.408 

1 .209 

0.320 

-0.7588 

0.4  13 

1.200 

0.320 

-0. 7421 

0.405 

1.214 

0.340 

-0. 7579 

0.413 

1.200 

0.340 

-0. 7 640 

0.390 

1 .227 

0.360 

-0. 7526 

0.4  14 

1.196 

0.360 

-0. 7591 

0.400 

1.225 

0.380 

-0.7468 

0.416 

1 .194 

0.300 

-0.7698 

0.  395 

1.233 

0.4  00 

-0. 7015 

0.430 

1 .168 

0.400 

-0.7753 

0.393 

1 .237 

0.450 

-0.6735 

0.44Q 

1.150 

0.450 

-0. 7284 

0.408 

1.209 

0.500 

-0.4312 

0.515 

1 .023 

0.500 

-0.7191 

0.410 

1.205 

0.550 

-0.7905 

0.559 

0. 950 

0.55  0 

-0.7406 

0.400 

1 .223 

0.600 

-0.2875 

0.567 

0.94  7 

0.600 

-0.  5 322 

0.467 

1.103 

0.650 

-0.2585 

0.571 

0.933 

0.650 

-0. 1 809 

0.576 

0.925 

0.700 

-0. 2113 

0.586 

0.90  9 

0.700 

-0.1218 

0.595 

0.895 

0. 750 

-0.1 497 

0.606 

0.878 

0.750 

-0.079? 

0.600 

0.874 

0.800 

-O.C729 

0.629 

0.842 

0.800 

-0.0209 

0.627 

0.845 

0.850 

0.0  129 

0.656 

0.000 

0.850 

0.0574 

0.650 

0.809 

0.900 

0.1131 

0.687 

0.  754 

0.900 

0. 1 460 

0.678 

0.767 

0.950 

0.2222 

0.  720 

0.702 

0.950 

0.2419 

0.708 

0.720 

TABLE  2.8  Force  data  and  surface  pressure  distributions  (con'd) 


SHOCK 

LFSS  SYMMETRICAL  AIRFOIL 

0.1 100-0. 7500- 1.3 75 

SHUCKLESS  symmetrical 

AIRFOIL  0.1100-0.7500-1.375 

RUN  768 

SCAN  1 

RUN  766 

SCAN  1 

MACH  NUMBER  =0.  789 

MACH  NUMBER 

=0.799 

REYNOLDS  NO  . = 20 . 83* l 0*  *6 

REYNULOS  NO 

.=  20.97*10**6 

W • T • ANGLE2  0.12 

DEG 

W. T . ANGLE  = 

0.29 

OEG 

CN  =-0.026 

CN  = 0.003 

CM  = 0.0007 

CM  = 0.0026 

CC  * 0.0063 

CC  = 0.0068 

CDW  = 0.0092 

COW=  0.0091 

PRESSURE  DISTRIBUTION 

ON  THE  LOWER 

SURFACE 

PRESSURE  DISTRIBUTION 

ON  THE  LOWER 

SURF  ACE 

x/c 

CP 

P/PO 

M LOG 

X/C 

CP 

P/PO 

M LUC 

0.004 

0.7316 

0.075 

0.440 

0.004 

0. 7443 

0.875 

0.440 

0.010 

-0.1 247 

0.627 

0.840 

0.010 

-0.0852 

0.631 

0.840 

0.100 

-0.  7754 

0.440 

1.150 

0.100 

-0.7167 

0 . 445 

1 . 14C 

0.200 

-0.7456 

0.447 

1.130 

0.200 

-0.7115 

0.448 

1.130 

0.300 

— 0 • 4978 

0.519 

1 .010 

0.300 

-0. 7 104 

0.450 

1.130 

0.400 

-0.4  747 

0.526 

1 .000 

0.400 

-0.4392 

0.529 

1.000 

0.500 

-0.4055 

0.546 

0.970 

0.500 

-0.3954 

0.541 

0.970 

0.600 

-0.3246 

0.570 

0.930 

0.600 

-0.3138 

0.565 

0.940 

0.700 

-0.2235 

0.599 

0.000 

0.700 

-0.2159 

0.595 

0.890 

0.800 

-0. 0803 

0.638 

0.820 

0.800 

-0.0831 

0.633 

0.830 

0.900 

0.1052 

0.694 

0.742 

0.900 

0. 1 127 

0.691 

0.747 

PRESSURE  DISTRIBUTION 

ON  THE  UPPER 

SURFACE 

PRESSURE  0 I ST R I 

BUT  ION 

UN  THE  UPPFR 

SURFACE 

X/C 

CP 

P/PO 

M LOC 

X/C 

CP 

P/PO 

M IOC 

0.0 

t.l 776 

1.003 

0.0 

1 . 1 766 

1.002 

0.002 

0.9515 

0.937 

0.300 

0 .002 

0.9549 

0.936 

0.300 

0.004 

0.7097 

0.867 

0.450 

0.004 

0.  7038 

0.862 

0.460 

0.006 

0.4567 

0.  793 

0.580 

0.006 

0.4531 

0.  789 

0.590 

0.008 

0. 1 887 

0.716 

0.  700 

0.008 

0.1 828 

0.709 

0.710 

0.010 

-0.0980 

0.632 

0.830 

0.010 

-0.0918 

0.627  * 

0.840 

0.012 

-0.3835 

0.549 

0.960 

0.012 

-0.3643 

0.546 

0. 970 

0.014 

-0.5419 

0.502 

1 .040 

0.014 

-0.5392 

0.495 

1 .0  50 

0.016 

-0. 7801 

0.433 

1.160 

0.016 

-0. 7037 

0.426 

1 . 1 70 

0.018 

-0.8954 

0.  399 

1 .220 

0.018 

-0.8930 

0.392 

1.230 

0.020 

-0.9555 

0.3  81 

1 .260 

0.020 

-0.9491 

0.375 

1.270 

0.022 

- 1.0014 

C.  369 

1 .280 

0.022 

-0.9955 

0.  361 

1 .300 

0 .024 

-0.9913 

0.  3 74 

1 .270 

0 .024 

-0.9875 

0.365 

1 .290 

0.025 

-1.0097 

0.3  70 

1 .280 

0.025 

-0.9920 

0.365 

1 .290 

0.026 

-1.0066 

0.  3 71 

1 .280 

0 .026 

-0.9868 

0.  366 

1.280 

0.028 

-0.9821 

0.  380 

1 .260 

0.028 

-0.9866 

0.367 

1.280 

0.030 

-0. 9891 

0.378 

1 .260 

0.030 

-0.9806 

0.367 

1 .280 

0.035 

-0.9514 

C.  389 

1.240 

0.035 

-0,9649 

0.  374 

l • 2 7C 

0.040 

-0.9611 

0.388 

1 .240 

0.040 

-0.9651 

0.376 

1 .270 

0.060 

-0.9052 

0.405 

1 .210 

0.050 

-0.9129 

0.  392 

1 .230 

0.060 

-0.8636 

0.418 

1.180 

0.060 

-0.8654 

0.406 

1.210 

0.000 

-0.8222 

0.426 

1.170 

0.080 

-0. 0184 

0.418 

1.190 

0.100 

-0.  7 734 

0.4  39 

1 .1  50 

0.100 

-0. 7035 

0.428 

1.170 

0.120 

-0. 7630 

0.442 

1.140 

0.120 

-0. 7047 

0.428 

1.170 

0.140 

-0. 7349 

0.451 

1.130 

0.140 

-0. 7594 

0.434 

1.160 

0.160 

-0. 7161 

0.457 

1 .120 

0.160 

-0.751 3 

0.435 

1.150 

0.180 

-0.6965 

0.462 

1.110 

0.180 

-0.7430 

0.437 

1.150 

0.200 

-0.6300 

0.481 

1 .0  70 

0.200 

-0. 7499 

0.436 

1.150 

0.220 

-0.4903 

0.521 

1 .010 

0.220 

-0.7155 

0.  445 

1.140 

0.240 

-0.5043 

0.515 

1 .020 

0.240 

-0. 75H2 

0.432 

1 .160 

0.260 

-0.4739 

0.522 

1.010 

0.240 

-0. 7531 

0.4  33 

1.160 

0.280 

-0.5070 

0.513 

1.020 

0.280 

-0. 7558 

0.433 

1 . 160 

0.300 

-0.5231 

0.509 

1.030 

0.300 

-0. 7460 

0.435 

1 . 15C 

0.320 

-0.5431 

0.503 

1 .040 

0.320 

-0. 7323 

0.438 

1.150 

0.340 

-0.5256 

0.508 

1 .030 

0.340 

-0.6913 

0.450 

1.130 

0.360 

-0.5003 

0.514 

1 .020 

0.360 

-0.4844 

0.512 

1 .020 

0.380 

-0.4894 

0.517 

1 .010 

0.380 

-0.4210 

0. 531 

0.990 

0.400 

-0.4901 

0.  51  7 

1 .01  0 

0.400 

-0.4272 

0.529 

U.  990 

0.450 

-0.4565 

0.526 

1 .000 

0.450 

-0.4330 

0.527 

1 .000 

0.500 

-0.4010 

C.  544 

0.970 

C.500 

-0.3907 

C.  540 

0.980 

0.550 

-0.3  50  7 

0.560 

0.950 

0.550 

-0.3455 

0.553 

0.960 

0.600 

-0.3165 

0.571 

0.930 

0.600 

-0.3140 

0.564 

0 .940 

0.660 

-0.2705 

0.584 

0 . 91  0 

0.650 

-0.2  728 

0.5  76 

0.920 

0.700 

-0.2205 

0.600 

0.080 

0.700 

-0.2107 

0.593 

0.090 

0.750 

-0.1 596 

0.618 

0.860 

0. 750 

-0. 1 540 

0.611 

860 

0.000 

-0.O8I4 

0.640 

0.020 

0.000 

-0.0773 

0.634 

0.830 

0.850 

0.0014 

0.665 

0.700 

0.850 

0.0041 

0.659 

0.790 

0.900 

0.0997 

0.694 

0.740 

0.900 

0. 1076 

0.690 

0.740 

0.950 

0.2116 

0.727 

0.690 

0.960 

0.2100 

0.  722 

0.690 

TABLE  2.8  Force  data  and  surface  pressure  distributions 


(con'd) 


0-5  0-6  0.7 

°*e~y  '*° 

0.  1 

0.2  0.5  0.4  0-6  0.6  0.7 

o.eAo.e  i. 

x/c 

x/c 

* 

A 

0.2  • 

k 

A 

0.4  ■ 

■ 

0.6  ■ 

RUN 

760 

1 

RUN 

761 

SCAN 

SCAN 

3 

MACH  NUMBER 

0.615 

o.e  ■ 

MACH  NUMBER 

0.634 

ALPHA 

0-0960 

ALPHA 

0.2330 

CN 

-0-0190 

CN 

-0.0030 

REYNOLDS  NUMBER 

2 1 - 20* 1 0*«6 

1 .0  ■ 

1 

REYNOLDS  NUMBER 

20.97* I0**6 

I .2 


REYNOLDS  NUMiCR  21 .2T*\0**6 


Fig.  2.1 5 Surface  pressure  distributions  (concluded) 


3.  Supercritical  Airfoil  CAST  7 - Surface  pressure,  wake  and  boundary  layer  measurements 
E.  Stanewsky,  VV.  Puffert,  R.  Muller 
Deutsche  Forschungs-  und  Versuchsanstalt  fur  Luft-  und  Raumfahrt  E.  V. 

and 

T.  E.  B.  Bateman 

Aircraft  Research  Association  (ARA).  Bedford,  England 

3.  1 Introduction 

L.  This  data  set  contains  selected  experimental  results  for  the  supercritical  airfoil  CAST  7 from 

- surface  pressure,  wake  and  wall  pressure  measurements  in  the 

0.34  m x 0.60  m Transonic  Wind  Tunnel  Braunschweig  (TWB)  of  the  DFVLR, 

- surface  pressure  and  wake  measurements  in  the  8in  x 18in  (0.2  m x 0.  46  m) 
transonic  tunnel  of  the  ARA  Eedford  and 

- boundary  layer  and  flow  field  measurements  in  the  lxl  Meter  Transonic 
Tunnel  of  the  DFVLR-AVA  Gottingen  (DFVLR  1 x 1 Meter) 

The  flow  conditions  included  here  are  listed  in  Table  3.  3 . All  test  cases  presented  were  run  with 
transition  fixed  at  about  7.5$  chord  on  upper  and  lower  surfaces.  Tests  at  increasing  Reynolds 
numbers  and  observation  of  the  corresponding  drag  behavior  indicated  that  transition  occurred  at  the 
location  of  the  roughness  band. 

The  test  sections  of  the  ARA  tunnel  and  the  DFVLR- TWB  consist  of  solid  side  walls  and  slotted 

top  and  bottom  walls.  Tests  with  different  size  models  of  the  same  airfoil  - the  NPL  3111  in  the 

ARA  tunnel  and  the  NACA  0012  in  the  DFVLR-TWB  - have  shown  that  blockage  corrections  for 

these  tunnels  are  zero  up  to  M = 0.80,  the  highest  freestream  Mach  number  included  here. 

co 

Downwash  (angle  of  attack)  and  curvature  (lift  and  pitching  moment)  corrections  derived  from  the 
ARA  tests  are  given  in  Section  6.  2 of  this  data  set.  The  ARA  data  are  included  in  corrected  form. 
The  DFVLR-TWB  tests  have  indicated  that  downwash  and  curvature  corrections  are  small  and  es- 
sentially only  required  at  Mach  numbers  around  M^  = 0.  60.  Since  correction  procedures  for  that 
range  have  not  yet  been  finalized,  only  uncorrected  data  are  included. 

A description  of  the  DFVLR  lxl  Meter  Transonic  Tunnel  including  correction  procedures  is  given 
in  Chapter  A5  of  this  report.  Since  the  flow  about  the  model  in  the  case  of  the  present  boundary 
layer  measurements  is  not  only  affected  by  wall  constraints  but  also  by  the  cover  of  the  probe 
drive  mechanism,  starting  one  chord  length  downstream  of  the  model  trailing  edge,  no  attempt  was 
made  to  correct  the  data,  i.e.,  to  find  freestream  conditions  that  would  correspond  to  the  measured 
surface  pressure  distributions  in  a ' free  air'  test  environment. 

\ 

The  boundary  layer  velocity  profiles  were  determined  from  the  measured  total  and  static  pressures 
assuming  constant  total  temperature  across  the  boundary  layer.  The  relations  used  to  derive  the 
various  boundary  layer  parameters  from  the  velocity  profiles  are  given  in  the  List  of  Symbols  (8). 
All  data  related  to  the  boundary  layer  measurements  are  presented  in  a form  (Table  3.6  ) that 
allows  re-analysis  of  the  results  by  the  user. 

In  condluding  the  Introduction  it  should  be  mentioned  that  the  airfoil  CAST  7 is  extremely  sensitive 
to  small  changes  at  freestream  conditions  close  to  the  design  point,  i.e.,  M^"1  0.76  and  o a 0.5. 

This  is  demonstrated  by  the  Mach  number  sweep  of  Figure  3.8  (p  A3-30,  top  righthand  figure)  and 
the  angle  of  attack  sweep  of  Figure  3.9(pA3-32,  top  left  hand  figure).  This  sensitivity  is  also  shown 
by  the  higher  lift  and  lower  drag  of  Run  2520,  Figure  3.  8(p  A3-30),  as  compared  to  the  corresponding 

data  of  Run  2486,  Figure  3.  7(p  A3-28),  the  difference  in  lift  and  drag  being  mainly  due  to  wear  of  the 
roughness  band. 


A3-: 


v 


1.  Airfoil 


1.1.  Airfoil  designation 

CASn 

7 

1.2.  Type  of  airfoil 

Supercritical  airfoil  designed  by  a modified  Mur- 
man/Cole/Krupp-method.  Shockfree  design,  roof- 
top pressure  distribution,  medium  rear  loading. 

1.2.1.  airfoil  geometry 

nose  radius 

R = 1. 

15 

maximum  thickness 

t/c  - 

11.8  $ at 

35  1°  c 

Table  3.  1 

base  thickness 

1te/c 

= 0.  5 $ 

and  Figure  3.  1 

1.2.2.  design  condition 

M 

OO 

CL  = 

a - 

0.  76 

0.  573 

0° 

design  pressure  distribution 

Table 

3.  2 and  Figure  3 

2 

1.4.  Reference  on  airfoil 

Reference  on  design  method  and  airfoil:  (1.2) 

Model  geometry 

No.  11 

Model 

Chord 

Span 

Tested  in  tunnel 

2.1.  Chord  length 

2.2.  Span 

[mm] 

[mm  ] 

© 

SP  1202) 

200 

340 

DFVLR-TWB 
(0.  34m  x 0.  60m) 

© 

CP  72’ 

127 

200 

8in  x 18in  ARA  - 
Bedford 

© 

SP  125 

2 50 

1000 



DFVLR  1 x 1 Me- 
ter 

1)  Numbers  © © ® are  hereafter  used  to 
identify  wind  tunnels,  models,  etc.  of  ARA 
Bedford  and  DFVLR 

2)  Pressure  distribution  and  wake  measurements 

3)  Boundary  layer  and  flow  field  measurements 

2.  3.  Actual  model  co-ordinates 
and  accuracy 

Table 

3.  1 and  Figure  3 

1 

2.4.  Maximum  thickness 

© © 

t/c  = 11.73  1° 

2.  5.  Base  thickness 

© 0 

36  $ 

© 0. 

50  io 

2.6.  Additional  remarks 

Models  SP  120  and  SP 

125  were  designed  and 

built  by  DFVLR-AVA 

Model  CP  7 was  designed  and  built  by  ARA 
Bedford 


2.  7.  References  on  model 


|1.2,  5) 


3.  Wind  tunnel 

3.1.  Designation 


1) 

(D  DFVLR  Transonic  Wind  Tunnel  Braunschweig 
(TWB) 

© ARA  8in  x 18in  (0.  2m  x 0.  48m) 

© DFVLR  1 x 1 Meter 


3.2.  Type  of  tunnel 

3.2.1.  stagnation  pressure 

3.2.2.  stagnation  temperature 

3.2.3.  humidity  / dew  point 

3.3.  Test  section 

''All  information  given  here  applies  to  tunnels  © 
Transonic  Tunnel  see  data  set  of  Chapter  A 5. 


Blow 

down 

© 

Variable  between  l.b  and  4.5  bar 

© 

Variable  between  1.3  and  4.0  bar 

© 

~ 260  K. 

Temperature  decrease  during 
a run  : © 7°  © 5° 

© 

~ 290  K. 

© 

210  K 

© 

240  K 

Two- 

. /TN 

dimensional  ( 

Figure  3.  3 ) 

and©  For  information  on  the  DFVLR  1x1  Meter 


A3-3 


3.3.1.  dimensions 

3.3.2.  type  of  walls 


3.4.  Flow  field  (empty  test  section) 

3.4.1.  reference  static  pressure 

3.4.2.  flow  angularity 

3.4.3.  Mach  number  distribution 


3.4.4.  pressure  gradient 


© 0.  34  m x 0.  (>0  m 

© 0.  203  m x 0.  457  m 

® © Side  walls  solid,  top  and  bottom  walls 

slotted.  © Open  area  ratio  2.35  $ (Figure  3.3) 
© Open  area  ratio  3.  2 each  slotted  wall  has 
six  slots  0.  94  mm  wide  and  two  slots  0.  46  mm 
wide 


© Pressure  orifice  on  top  wall  (Figure  3.  4 ) 

© Wall  static  pressure  650  mm  upstream  of 
model  centreline  on  top  wall 


© ± 0.  07°  © SO.  05° 

© Figure  3. 4 
© 


M 

oo 

0.  47 

0.  6 

0.  7 

0.  75 

0.8 

AM  * 

0.  003 

0.  003 

0.  004 

0.  0045 

0.  0045 

* Variation  over  a distance  ranging  from  one 

chord  length  upstream  to  one  chord  length  down- 
stream of  model 

© AM  < 0.  002  at  M <0.  82  on  centreline 
over  model  chord00  length 

© Figure  3.4 

© Mach  number  gradient  along  length  of  model: 
< 0.  002  at  M < 0.  82 

QO 


3.  4.  5.  turbulence  / noise  level 
3.4.6.  side  wall  boundary  layer 


3.6.  References  on  wind  tunnel 


© Has  not  yet  been  determined. 

© Under  investigation  using  Kulite  transducers 

© No  special  treatment.  Boundary  layer  growth 
is  compensated  by  diverging  top  and  bottom 
walls. 

© Top  and  bottom  walls  diverge.  2 6 /b  - 0.0’  5 

at  M =0.  70 
oo 

[3.4] 


4.  Tests 

4.  1.  Type  of  measurements 


© © Surface  pressure  and  wake  measurements 

© Upper  and  lower  wall  pressures 
© Boundary  layer  measurements 
© ® Schlieren  observations 


4.  2.  Tunnel/  model  dimensions 

4.2.1.  height/ chord  ratio 

4.2.2.  width  / chord  ratio 


4.  3.  Flow  conditions  included 
in  present  data  base 

4.  3.  4.  transition 

- transition  fixing 


Tunnel 

H/c 

b/c 

DFVLR  - TWB 

3 

1.7 

DFVLR  1 x 1 Meter 

4 

4 

Sin  x 18in  ARA 

3.  6 

1.  6 

Table  3.  3 


Glass  spheres 

- width  : © © © 1.0  $ c 


JL 


- Diameter  © 0.065  mm 

© 0.  058  mm 

© 0.  090  mm 

Note:  The  type  and  location  of  tripping  devices  is 
indicated  in  the  diagrams.  Example:  0.09  BA. 

30  L/25  L means  glass  spheres  with  an  average 
dia.  of  0.09  mm  at  30  $ c on  upper  and  25  $ c 
on  lower  surface 

4.3.5.  temperature  equilibrium  © © See  3.2.2. 

© yes 

4.5.  References  on  tests  [3,5| 

5.  Instrumentation 


5.  1.  Surface  pressure  measurements 


5.  1.  1. 

pressure  holes 

- 

size 

© 

© Diameter  0.5  mm  (SP  120.  SP  125) 

© 

Diameter  0.  3 mm  (CP  7) 

- 

spanwise  station(s) 

© 

Centreline  orifices  are  staggered  in  the 
nose  region  over  a range  ± 7.5  mm  wide 

© 

Orifices  are  staggered  in  a diamond  pattern 
over  a range  ± 38  mm  wide 

- 

chordwise  positions 

Figure  3.  1 and  Tables  3.4 / 3.  5/  3.  6 

5.  1.2. 

type  of  transducers  and 
scanning  devices 

© 

Druck  Ltd.  differential  pressure  transducers 
plus  Scanivalves 

Range:  ± 50  psid.  Accuracy  ± 0.06  $ FS 

© 

Statham  transducer  plus  Scanivalves 

Range  : 49  psi  .,  Accuracy:  ±0.03$>  FS 

5.2.  Wake  measurements 

5.2.  1. 

type /size  of  instruments 

© 

Traversable  rake  consisting  of  7 probes  30  mm 
apart.  Every  second  probe  is  a static  probe  j the 
probe  is  traversed  over  a distance  of  60  mm. 
Measuring  points  are  1.  3 mm  apart. 

© 

Rake  consisting  of  48  pitot  probes,  spaced 

1.27  mm  in  the  center  region  with  a diameter 
of  0.  5 mm,  and  3 static  probes.  Rake  is  ad- 
justed for  optimal  position  with  respect  to  wake 

5.2.2. 

streamwise  positions 

© 

© 

1 chord  length  i , , , ... 

2 chord  lengths!  downStream  of  traiUn8  edSe 

5.2.3. 

type  of  transducers  and 
scanning  devices 

© 

Druck  Ltd.  differential  pressure  transducers. 
Each  probe  is  equipped  with  its  own  trans- 
ducer. Range  and  accuracy:  same  as  5.  1.  2. 

© 

Statham  transducer  plus  Scanivalve 

Range:  7.  25  psi.  Accuracy:  t 0.04ji  FS 

5. 3.  Boundary  layer  measurements 

Tunnel:  DFVLR  lxl  Meter 

Model:  SP  125  (c  - 250  mm) 

5.3.  1. 

type/size  of  instruments 

Boundary  layer  probe,  consisting  of  a 0.15  mm 
pitot  probe,  a static  probe  and  a probe  to  measure 
the  flow  direction  ( Figure  3.  5 ) 

5.  3.  2. 

locations 

Upper  surface:  x/c  = 0.  3 to  0.99 
(probe  traverses  in  x ) 

5.3.3. 

type  of  transducers  and 
scanning  devices 

CEC  and  Statham  differential  pressure  transducers 
Range:  ± 10  and  ± 15  psid.  Accuracy:  " t 0.  4 $ FS 

A3-5 


5.  4.  Skin  friction  measurements 

5.  5.  Flow  visualization 

5.  5.  1.  flow  field 

6.  Data 

6.1.  Accuracy  (wall  interference  excluded) 

6.  1.  1.  angle  of  attack  setting 

6.1.2.  free  stream  Mach  number: 
setting 

variation  during  one  pressure  scan 

6.1.3.  pressure  coefficients 

6.1.4.  aerodynamic  coefficients 
6.  1.  5.  boundary  layer  quantities 

6.1.6.  repeatability 


6.  2.  Wall  interference  corrections 
6.2.1.  angle  of  attack 


6.2.2.  blockage  (solid/wake) 

6.2.3.  streamline  curvature  (lift) 


Skin  friction  was  determined  from  measured  boun- 
dary layer  profiles  using  a modified  Eudwieg  - 
Tillmann  formulation  [6).  See  Diet  of  Symbols  (8). 


© ® Schlieren  observation  with  single  pass 

system 


© 

± 0.02° 

© : 

X 0.01° 

© 

± 0.002 

© : 

x 0.  001 

© 

± 0.002 

© : 

Negligible 

© 

Ac  * t 
P 

1 io  including  an 

error  of  AM  = 

X 0.002,  evaluated  at  M^-  0.76  and  max.  |Cp| 
© ACp  ± 0.  5 % 

Obtained  by  integrating  pressure  distribution 

© Probe  position:  Az  (normal  to  surface) 

= ± 0.01  mm.  The  boundary  layer  thickness 
upstream  of  the  shock  is  about  1.8  mm. 

Ax  ( chordwise)  = ± 1 mm. 


© Average  values  for  the  range  of  freestream 
conditions  included: 

ACp*3  ± 0.  5 Act  “ + 0.  3 Ac^  ± 0.  5 $ 
Ac^  ±2  <f> 

© Ac  = ± 0.  5 A = ± 0.  5 Ac  = t 0.  5 $ 
p L m 

Acd=  ± 2 # 


© 

© 


See  6. 2. 3. 

c 

A a = — 


+ c 

m 


] 


h = 457  mm,  c = 127  mm,  6 = - 0.03. 

o 

V o-  ii 

© © Slot  width  was  selected  experimentally  to 
give  zero  blockage  corrections 


© 


© 


Experiments  with  three  different  size  models 
of  the  airfoils  NACA  0012  and  DFVLR-R2 
showed  that  only  small  corrections  are  re- 
quired. Data  are  not  yet  sufficiently  analysed 
to  establish  final  correction  procedures. 

.2 


n i c ) 
' - 2 (Fh’ 

Ac 

= - j • Ac, 

m 

4 

a = 

*g  + 

61  CL 


corrected  c.  = c.  + A:. 

1 l i 


6.  2.  5.  remarks  See  the  Introduction 

6.2.6.  references  on  wall  interference  [3,4] 

correction 


r 


A3-6 


6.3.  Presentation  of  data 

6.3.1.  aerodynamic  coefficients 

6.3.2.  surface  pressure 

6.3.3.  boundary  layer  quantities 


6.3.4.  wall  interference  corrections 
included? 

6.  3.  5.  corrections  for  model  deflection 

6.3.6.  Empty  test  section  calibration 
taken  into  account? 

6.  3.8.  additional  remarks 

6.4.  Were  tests  carried  out  in  different 
facilities  on  the  current  aerofoil? 
If  so,  what  facilities.  Are  data 
included  in  the  present  data  base? 

6.  5.  To  be  contacted  for  further 
information  on  tests 


Tables:  3.  4/  3.  5 
Figure  : 3.  6 

Tables:  3.  4/  3.  5 
Figures:  3.  7/3.  8/3.  9 

Table:  3.  6 
Figure:  3.  10 

Schlieren  pictures:  Figure  3.  10 
0 © No  @ Yes 


No 

Yes 

No  special  notation  is  used  to  identify  corrected 
and  uncorrected  data. 

See  2.  1.  of  this  questionnaire  and  Table  3.  3 

A comparison  of  ARA  and  DFVLR- TWB  pressure 
distributions  is  given  in  Figure  3.  7 

© W.  Puffert 
DFVLR 

D-  3300  Braunschweig 

@ T.E.B.  Bateman 

Aircraft  Research  Association  (ARA) 

Manton  Lane 
Bedford.  MK41  7PF 
England 

© E.  Stanewsky 
DFVLR-AVA 
Bunsenstrade  10 
D-3400  Gdttingen 


7 . References 

[1]  KOHL , P. 
ZIMMER,  H. 


The  design  of  airfoils  for  transport  aircraft  with  improved  high  speed 
characteristics 


DORNIER  GmbH,  Report  74/16B,  1974 


[2]  STANEWSKY,  E. 
ZIMMER,  H. 


Development  and  wind  tunnel  tests  of  three  supercritical  airfoils  for 
transport  aircraft. 

Z.  Flugwiss.  23  (1975),  Heft  7/8 


[3]  STANEWSKY,  E.  The  DFVLR  Transonic  Wind  Tunnel  Braunschweig:  Calibration  results 

PUFFERT,  W.  for  the  modified  test  section  and  results  for  the  airfoil  CAST  7. 

MtjLLER,  R.  DFVLR  Report  IB  151-77/10,  1977 


[4)  HAMMOND,  B.F.L.  Some  notes  on  model  testing  in  the  ARA  two-dimensional  facility. 

Aircraft  Research  Association  Memo  No.  170,  197  5 

[5|  HAMMOND,  B.F.L.  ARA  model  test  note  T 28/4, 

Aircraft  Research  Association,  Bedford 


[6) 


SASMAN,  P.K. 
CRESCI,  R.J. 


Compressible  turbulent  boundary  layer  with  pressure  gradient  and 
heat  transfer. 

AIAA  Journal,  Vol.  4,  No.  1,  January  1966,  pp  19-25 


A3-7 


8.  I.ist  of  symbols 


b 

c,  l,  L 


c 

P 

c * 


c 


P 

A' 


c 


L 


c 

m 


Cm25 


CW  CD 
M,  Ma,  M 


Ml. 


MB 


H,  h 
P 

V H 

PT 

He,  R,  E-6*  HE 


R 

T 

o 

u 

t 


x,y. 


z 


a 

6,  DEL 

6*,  DEL* 
e.  THETA 

y 


span,  tunnel  width 

model  chord 

pressure  coefficient 

pressure  coefficient  at  M^=l 

lift  coefficient 

pitching  moment  coefficient 
(based  on  0.  25  c) 

drag  coefficient 

freestream  Mach  number 

local  Mach  number  (airfoil 
surface,  f(p  / pQ)) 

local  Mach  number  (boundary 

layer.  f(pB/pT)) 

tunnel  height,  shape  factor 

static  pressure 

freestream  total  pressure 

total  pressure  in  the 
boundary  layer 

Reynolds  number,  based  on 
freestream  conditions  and 
chord  length 

nose  radius 

freestream  total  temperature 

velocity  in  the  boundary 
layer 

maximum  thickness 

coordinates  (Figure  3.  1) 

(z  is  in  the  case  of  the 
boundary  layer  measure- 
ments taken  normal  to  the 
airfoil  surface) 

angle  of  attack 

boundary  layer  thickness 
(u/ue=  0.99) 

displacement  thickness 
momentum  thickness 
ratio  of  specific  heats 


Relations  used  in  the  reduction  of  the  boundary 
layer^data 

6*  = 1(1  • — ) • dz 

o p^  u 


u 

0 = 1 ■ — (1  - — ) • dz 

op  u u 

e e e 

H =6*/© 

cfM  0.246-  e<-1561  ’ Hi>.  ReQ  °'268}  / 

{i(l+y-fi-  Me2)}  °- 7963 
o 


f/r  = 0.  5 • — + 0.  22  • P 
o T r 

te 


1/3, 


0.  5-0.  22  ■ P 


1/3 


1 +^-  • Me2 


Hi  = (H  ■ Me2)/(  (l  +y-li  ■ Me2|) 

te 


Assumptions:  P = 1 

T /T  =1 
w'  te 

T^  Wall  temperature 

T total  temperature  at  edge  of 
boundary  layer  (T^  - T ) 

Subscripts 

00  freestream  conditions 

TE  trailing  edge 

u upper  surface 

1 lower  surface 

e,E  edge  of  boundary  layer 
B boundary  layer 


Ad-8 


Table  3.  1 Coordinates  of  the  airfoil  CAST  7 

Table  3.  2 Design  pressure 

a.  Model:  SP  120  (TWB  tests) 

distribution 

I'pper  surface 

L 

Lower  suface 

. 

Xt'S  (nwii) 

/.I  S (mini 

I)X  (mm) 

D/I  S (mm) 

XLS  (mm) 

ZLS  (mm) 

DX  (mm) 

D/.LS  (mm) 

Design 

Design 

Design 

Design 

0.  000 

0 000 

200  000 

-0. 931 

0 102 

0.033 

0. 428 

-0. 043 

0.  007 

192  389 

-0  286 

0.  008 

0 107 

0.711 

2.  041 

-0  08  2 

0 053 

188.  >78 

-o  on 

0 007 

n i to 

i isa 

2.653 

-0. 063 

0.050 

184.763 

0 130 

0.  005 

0.  130 

2.  001 

3 . 58  1 

-0.010 

o.oh 

180  946 

0.  227 

0.  002 

0.  I 29 

3 591 

4.813 

0.021 

-0.  032 

177  127 

0.  237 

-0  001 

0.  132 

6.  261 

6.  220 

-0. 001 

0 003 

173. 310 

0 ! o 4 

-0  004 

0.  133 

0.  052 

7 . 37  4 

-0.001 

0.  002 

169  494 

0.  009 

-0. 007 

0.  i !2 

13.678 

8.788 

-0.  002 

0.  008 

161 .875 

-0  -1  ! 

-o. 010 

0.  1 25 

17  -113 

9.636 

-0. 002 

0.  01  2 

1 58 . 07  2 

-0.  858 

-0.013 

0.  131 

24.  970 

10  886 

(1  000 

-0  001 

I 50  480 

-1.681 

-i)  mi. 

0.  137 

3 2 f.78 

11.781 

0.  003 

-0.  026 

1 46.689 

-2.  140 

-0.017 

0.  136 

40.  21  1 

12.  433 

0.  001 

-0. 017 

139.114 

-3.  1 17 

-0. 020 

0 148 

47  8 '.7 

12.909 

0.  001 

-0. 022 

13  5.  3 29 

-3.  623 

-0. 019 

0.  1 42 

55.  ft!  1 

13. 252 

0.  001 

-0.031 

1 27  760 

-4.  641 

-0. 019 

0.  I 40 

63. 168 

13  48B 

0.  001 

-0. 046 

1 20.  18!) 

-5.  642 

-0.018 

0 1 40 

70.828 

13.634 

0.  001 

-0. 057 

112.612 

-6. 599 

-0. 016 

0.  132 

82.319 

13.703 

-0. 000 

-0  069 

105.026 

-7.  485 

-0.015 

0.  133 

89.  '180 

13.645 

-0. 00| 

-0  069 

97. 431 

-8  *79 

-0. 013 

0.  130 

97.640 

1 3.  '.0  4 

-0. 002 

-0.  073 

93.629 

-8  63  4 

-0.011 

0.  I 20 

105.  298 

13.  273 

-0. 002 

-0.  054 

86.016 

-9  243 

-0. 008 

0.  109 

1 12.  951 

1 2.939 

-0.  00  2 

-0. 040 

78  393 

-9. 702 

-0. 005 

0.  101 

1 20.  599 

1 2.  490 

-0. 003 

-0.047 

to. 781 

-9.  985 

-0. 002 

0.  088 

l 28 . 238 

u . y 1 1 

-0.005 

-0.057 

63 . 1 24 

-10.071 

-0.000 

0.069 

139.67  2 

10.767 

-0. "08 

-0.  06  5 

55  . 488 

-9. 943 

-•).  001 

0.  043 

1 47.  273 

9.807 

-0. 01 1 

-0.083 

47 . 8 :>9 

-9.  597 

0.001 

0.  019 

1 54.8  52 

8.687 

-0. 01 5 

-0. 091 

40  2 43 

-9  034 

0.  001 

0.  007 

16  2.  409 

7.  427 

-0. 019 

-0. 107 

32.645 

-8.  269 

-0.002 

-0.013 

166  179 

6.752 

-0.  025 

-0. 137 

25. 066 

-7.  3 24 

-0. 004 

-0.  032 

173. 707 

5.  332 

-0. 029 

-0. 152 

13.748 

-5.  562 

-0. OOC 

-0.035 

181.  225 

3.854 

-0. 032 

-0.  161 

9.015 

-4.619 

-0,813 

-0.059 

188.737 

2.354 

-0.  034 

-0. 171 

4 109 

-3.  486 

-0. 013 

-0.<  49 

19  2.  493 

1 . 598 

-0. 034 

-0, 167 

1 . 733 

-2.673 

-0. 008 

-0.015 

196.  247 

0.838 

-0.032 

-0. 157 

0.  217 

-1.052 

-0.091 

-0.038 

200. 000 

0.071 

-0.  1 50 

0.000 

0.000 

For  plot  of  measured  error  of 
manufactured  airfoil  see  Fig.  3.  1 


b.  Model:  CP  7 (ARA  tests) 


Upper  Surface  (mm) 

Lower  Surface  (mm) 

z 

z 

Az 

z 

z 

hz 

x/c 

x (mm) 

Design 

Actual 

Error 

Design 

Actual 

Error 

0.115 

14.605 

6.734 

6.739 

♦0.005 

-4.468 

-4.496 

♦0.028 

0.155 

19.685 

7.376 

7.376 

0 

-5.131 

-5.156 

♦0.025 

0.215 

27.305 

8.016 

7.998 

-0.018 

-5.883 

-5.893 

♦0.010 

0.275 

34.925 

8.402 

8.379 

-0.023 

-6.304 

-6.312 

♦0.008 

0.335 

42.545 

8.618 

8.603 

-0.015 

-6.383 

-6.383 

0 

0.395 

50.165 

8.700 

8.694 

-0.006 

-6.142 

-6.137 

-0.005 

0.455 

57.785 

8.656 

8.651 

-0.005 

-5.626 

-5.618 

-0.008 

0.515 

65.405 

8.479 

8.476 

-0.003 

-4.895 

-4.879 

-0.016 

0.575 

73.025 

8. 146 

8.146 

0 

-4.003 

-3.980 

-0.023 

0.635 

80.645 

7.630 

7.628 

-0.002 

-3.010 

-2.985 

-0.025 

0.695 

88.265 

6.886 

6.891 

♦0.005 

-1.989 

-1.958 

-0.031 

0.755 

95.885 

5.890 

5.883 

-0.007 

-1.026 

-0.991 

-0.035 

0.815 

103. 125 

4.651 

4.641 

-0.010 

-0.264 

-0.221 

-0.043 

0.875 

III. 125 

3.226 

3.221 

-0.005 

0.132 

0.168 

-0.036 

0.920 

116.840 

2.096 

2.088 

-0.008 

0.099 

0.117 

-0.018 

0.950 

120.650 

1.334 

1.334 

0 

-0.079 

-0.081 

♦0.002 

0.978 

124.143 

0.627 

0.625 

-0.002 

-0.333 

-0.356 

♦0.023 

1.000 

127.000 

0.063 

0.038 

-0.005 

-0.589 

-0.599 

♦0.010 

Theory 

Pressure  distribution  at  (x,  o ♦ -) 

Re  ; 6 • 10®  Boundary  layer:  turbulent 
M 0.760  a 0.0 


0. 573  C 


-0. 13551 


C_  ; 0.00  4 58  C * =-0.  5587 

n p 


X/C 

CPI' 

CPL 

-0.82500 

0.045! 4 

0 04514 

-0.  57  500 

0.07580 

0.07580 

-0.  35000 

0.  1 269  5 

0.  1 269  5 

-0. 17500 

0.  24443 

0. 24443 

-0. 07500 

0 46224 

0 46230 

-0.01 500 

0 70025 

0. 70054 

-0. 01500 

0 9 28  20 

0.  92899 

-0.  00250 

1 . 13935 

1 . 1 407  5 

0.  00250 

0.91234 

0.91148 

0.00750 

0.  53289 

0. 55421 

0.  01250 

0. 35106 

0 43495 

0.01750 

0 20055 

0. 36309 

0.  02500 

0.00269 

0. 27578 

0.03500 

-0. 21409 

0. 18454 

0.  04750 

-0. 43172 

0. 10294 

0. 06500 

-0.63032 

0.03330 

0.  08750 

-0.75432 

-0  02564 

0. 11500 

-0.82036 

-0.09227 

0. 15500 

-0.88311 

-0. 19051 

0. 21500 

-0.93414 

-0. 32130 

0. 27500 

-0.90771 

-0. 39377 

0. 33500 

-0.89268 

-0.39120 

0.  39500 

-0.88736 

-0. 32924 

0.  45500 

-0.86930 

-0. 23556 

0.51500 

-0.79762 

-0.128  40 

0. 57500 

-0.63271 

-0.01747 

0. 63500 

-0. 55594 

0. 09305 

0.69500 

-0.  52752 

0.  19929 

0. 75500 

-0. 39832 

0 2921  4 

0.81500 

-0. 24718 

0.  36020 

0.87500 

-0. 10430 

0. 39477 

0. 92000 

-0. 00883 

0. 39337 

0. 95000 

0. 058  6 0 

0. 37630 

0.977  50 

0.  13893 

0. 34661 

1.00000 

0 . 248  43 

0.  32973 

I.Q25QQ 

0. 29324 

0. 29335 

1 . 09000 

0.  17804 

0 17773 

1.  22500 

0. 10612 

0.  10588 

1. 47500 

0.06025 

0.  06001 

1.85000 

0.03618 

0.03595 

2.  40000 

0.01785 

0.01765 

Experiment  ARA:  Table  3.  5 and  Figure  3.2 
Experiment  DFVLR-TWB:  Figure  3.2 


Mote:  The  location  of  the  pressure  orifices 
is  given  with  the  surface  pressure 
distributions  in  Tables  3.4  3.5  and 

3.  6 and  in  Figure  3.  1 
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Accuracy:  *0.007  ■ 
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ARA  CAST  7 airfoil  (Model  CP  7) 
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Table  3.  3 Flow  conditions  included  in  present  data  set 


1 . Pressure 

distribution  and  wake  rake  measurements 

M 

00 

o 

a 

Re  10  6 

Transit  ion 

W ind  Tunnel 

Model 

Run 

0.70 

-2  to  5 

6 

. 06  BA,  7/7  L 

DFVLR 

TWB 

SI 

120 

2495-2502 

0.76 

-2  to  3 

1 

248  4-  249  3 

0.  4 to  0.  8 

0.  5 

6 

2511-2524 

0.76 

0.  5;  2.0 

4.  1 to  13.  5 

. 06  BA, 7/7  L 

DFVLR 

TWB 

SP  120 

2504-2510;  2525-2531 

0.70 

-0.  19 to  4.  59  1 ' 

6 

.06  BA,  8/9l. 

ARA  18  i 

n x 8 in 

CP  7 

58  - 63 

0.76 

0.  26to  2.681  1 

| 

106  - 112,  154  2) 

0. 60to0.  80 

- 0.  741  > 

6 

. 06  BA,  0/8l 

ARA  18  i 

n x 8 in 

CP  7 

37.  50.  69,  89,  109 

119,  131.  150 

2.  Boundary 

layer  measurements 

0.  765 

2.  5 

2.  4 

.09  BA,  7.  5/7.  5C 

DFVLR 

Ixl  Meter 

SP  125 

157-166,  193-195 

0.765 

2.  5 

2.  4 

. 09  BA, 7.  5/7.  5L 

DFVLR 

lxl  Meter 

SP  125 

167-177.  197-199 

Transition  .06BA,  7/7L  means  Roughness  band  of  .06  mm  diameter  glass  spheres 
in  7 4 c on  upper  and  lower  surface. 

1)  2) 

Corrected  angles  of  attack  Compared  to  design  pressure  distribution  (Figure  3.  2) 


Table  3.4  DFVLR-TWB  tests.  Aerodynamic  coefficients,  airfoil  surface  and  top  and  bottom  wall 
pressure  distributions 


b.  Airfoil  surface  and  top  and  bottom  wall 

pressures 

Note:  The  upper  surface  and  top  wall  pressures 

_ are  listed  flrsL 


j 

NR. 

HACH 

E-  6* RE 

ALPHA 

8485 

.759 

5.98 

.00 

X/L 

CP 

XV/L 

CPV 

.000 

1.1379 

-5.85 

-.0060 

• 004 

.7756 

-4.50 

- .00  52 

.006 

.5019 

-3.75 

-.0006 

.015 

.8197 

-3.00 

.0046 

.085 

-.0289 

-8.85 

.00  50 

.040 

-.8827 

-1.50 

.008  4 

.060 

-.4000 

-1.85 

.0069 

.080 

-.8358 

-1.00 

.0019 

.100 

-.8331 

-.75 

- .0083 

.140 

-.7663 

-.5# 

-.0175 

• 160 

-.6658 

-.25 

-.0427 

.820 

-.7871 

.00 

- .0838 

.260 

-.8052 

.25 

-.1378 

.399 

-.8074 

.50 

-.1  706 

• 399 

-.6161 

.75 

-.1407 

• 360 

-.6088 

1 .00 

-.1390 

.4  29 

-.6430 

1.25 

-.1125 

• 969 

-.6692 

1.50 

- .0852 

• 500 

- .6636 

1.75 

- .0648 

.540 

-.6931 

2.99 

-.0539 

.580 

-.7712 

2.25 

-.0466 

• 620 

-.7893 

2.50 

-.0443 

.700 

-.5325 

2.75 

- .0438 

.800 

-.2920 

3.50 

-.0349 

• 900 

-.0650 

-5.25 

-.0015 

.950 

.0324 

-4.50 

-.0006 

.975 

.0681 

-3.75 

.0063 

1 .000 

.0940 

-3.00 

.0096 

.000 

1 . 1379 

-2.25 

.0162 

.004 

.1296 

-1.50 

.0254 

.006 

-.1208 

-1.25 

.0283 

• 020 

-. 1 620 

-1.00 

.0318 

.050 

-.0542 

-.75 

.0318 

.100 

-.1 726 

-.50 

.0350 

. 1 50 

-.2725 

-.85 

.0316 

.200 

- 3786 

.00 

.0301 

• 250 

-.4686 

.2 

.0223 

• 3 50 

-.4604 

.50 

.020  6 

.450 

-.2861 

.75 

• 02  65 

.550 

-.1065 

1.00 

.0314 

.650 

.0680 

1.25 

.0328 

.750 

.8183 

1.50 

.02  79 

• 850 

.3189 

1.75 

.0197 

1 .000 

.09  40 

2.00 

.0144 

8.25 

-.0080 

2.50 

-.0058 

2.75 

- .0008 

3.50 

.0046 

MACH  E-  6*RE  ALPHA 
• 761  5.97  -1.00 


♦ ••A 

.••6 

.•15 

.•25 

.040 

.060 

.969 


. 229 
.269 

.399 

.399 

.369 

.929 

.969 

.599 

.599 

.569 

.629 

.799 

.899 

.999 

.959 

.975 


.929 

.959 

.100 

. 1 50 

.200 

.250 

.350 

.450 

.550 

.650 

.750 

.650 


CP 

I .0090 
.6990 
• 6525 
.3836 
.1302 
-. 1296 
-.2650 
-.5417 
-.5497 
-.5400 
-.5763 
-.5003 
-.5030 
-.5722 
-.5520 
-.5607 
-.5733 
-.5040 
-.5925 
-.6505 
-.6095 
-.6546 
- • 5320 
-.2092 
-.0640 
.0359 
.0740 
.1059 
1.0090 
-.1010 
-.4022 
-.4556 
-.1960 
-.3150 
- . 4042 
-.5113 
-.6211 
-.5550 
- .3376 
-.1370 
.0454 
. 1967 
.2921 
.1059 


-5.25 

-4.50 

-3.75 


-.75 

-.50 

-.25 

.00 

.25 
. 50 
• 75 
1.00 

1.25 

1.50 

1.75 
2.99 

2.25 

2.50 

2.75 

3.50 
-5.25 
-4.50 
-3.75 
-3.00 
-2.25 
-1.50 
-1.25 
-1.00 

-.75 

-.50 

-.25 

.00 

.25 

.50 

.75 

1.00 

1.25 

1.50 

1.75 

2.00 

2.25 

2.50 

2.75 

3.50 


CPV 

>0079 
.0076 
.0047 
.0012 
•0021 
• 0106 
.0076 
.0080 
.0021 
.0054 
.0241 
.0556 
.09  52 
. 1191 
.1087 
• 1112 
.0062 
.0700 
*0571 
.0487 
.0424 
.0392 
.0393 
.0299 
.0030 
.0058 
.0002 
.0034 
.0101 
.0189 
.0189 
.0220 
.0192 
.0169 
.0089 
.0023 
.0117 
.0092 
.0061 
.0033 
.0158 
.0096 
.0065 
.0033 
.0079 
.0076 
.0047 
.0012 


Transition  at  7 $>  c on  upper  and  lower  surface, 
a.  Aerodynamic  coefficients 


NR. 

MACH 

E-  6*RE 

ALPHA 

CA 

CM 

CW 

2 493 

.697 

5.80 

-2.00 

.1083 

- . 10867 

.009632 

2495 

. 701 

6.06 

-1.00 

.2478 

- . 1 1050 

.009341 

2496 

.703 

5.90 

.00 

.3910 

- . 11076 

.009554 

2497 

.701 

5.97 

1.00 

.5422 

-.11077 

.010476 

2498 

.701 

5.94 

2.00 

. 7088 

- . 1 09  79 

.012468 

2499 

.702 

5.96 

3.00 

.9057 

-.11369 

.021 677 

2500 

• 699 

5.95 

4.00 

1 .0637 

-.12300 

•039833 

2 501 

.700 

5.91 

4.50 

1 .029  7 

- . 1 1 69  7 

.060  9 49 

2 502 

.699 

5-90 

5.00 

1 .0187 

-.11890 

2490 

.761 

5.98 

-2.00 

.1067 

-.11 769 

.010196 

2484 

• 761 

5.97 

-1.00 

.2627 

- . 1 1974 

.010101 

2485 

. 759 

5.98 

•00 

.4268 

-.12195 

.010441 

2486 

.761 

6.00 

•50 

.5164 

- .12232 

.01 1146 

2491 

.7  60 

5.99 

•75 

.5709 

-.12591 

.01 1030 

2487 

• 760 

5.92 

1 >00 

.6297 

-.13114 

.013638 

2488 

• 759 

6.00 

1 • 50 

.7187 

-.14159 

.019940 

2489 

• 7 60 

5.94 

2.00 

.7258 

-.13538 

.041963 

2492 

.761 

5.99 

3.00 

.7384 

-.12548 

.061  552 

251  1 

.407 

5.40 

• 50 

.3818 

-.09001 

.009730 

2512 

.499 

5.76 

•50 

.399  7 

-.09495 

.008745 

251  4 

.602 

5.86 

•50 

.4272 

-.  10208 

.008973 

251  5 

.650 

5.80 

•50 

.4448 

-.10659 

.009466 

2516 

. 702 

5.88 

• 50 

. 4674 

-.11216 

.0101 74 

2517 

.717 

5.81 

• 50 

.4801 

-.  1 1450 

.009903 

2518 

.739 

5.87 

. 50 

.4965 

-.11 774 

.010352 

8519 

.751 

5.96 

•50 

.5126 

-.  121 74 

.011314 

2520 

.759 

5.97 

• 50 

.5228 

-.12355 

.010731 

2524 

.765 

5.88 

• 50 

.52  70 

-.12508 

.01 1 194 

2521 

.770 

5.99 

•50 

.5470 

-.13323 

.012007 

2528 

.779 

5.89 

•50 

.5340 

-.13716 

.01 6398 

2523 

.801 

5.92 

•50 

.4506 

- . 1 3480 

.022780 

2504 

.759 

4. 1 1 

•50 

.5160 

- .12051 

.012377 

2505 

.761 

5.10 

•50 

.5228 

- . 122  49 

.01 1 555 

2506 

.760 

5.81 

*50 

.5263 

-.12340 

.010599 

8 507 

.763 

7.83 

• 50 

.5327 

-.12652 

.010580 

2508 

.762 

10.07 

•50 

.5426 

- .12923 

.009927 

2509 

.758 

11.77 

>50 

.5408 

-.12904 

.010390 

8510 

.760 

13.41 

• 50 

.5413 

-. 12921 

.010124 

8525 

.760 

4.09 

2.00 

.7116 

-.13192 

.042354 

8586 

.760 

5.03 

2.00 

. 7279 

-.13535 

.030594 

2527 

.760 

5.94 

2.00 

.7307 

-.13966 

.038199 

8531 

.762 

7.81 

2.00 

.7402 

-.14236 

.039436 

8530 

.759 

9.96 

2.99 

.7710 

-.14771 

.031  793 

8589 

.758 

11.78 

2.00 

.7736 

-.14793 

.038559 

8 588 

.759 

13.49 

2.00 

.7772 

-.14957 

.031  563 

CP  airfoil  surface  pressure  coefficients 


L model  chord 

XW  location  of  wall  orifices(with  reference  to  model 
leading  edge) 

CPWwall  pressure  coefficient 


A3- 10 


Table  3.4  Continued 


NR.  MACH 

248  6 .761 


E-6*RE  ALPHA 
6.80  .50 


NR.  MACH 

2487  .760 


E-  6* RE  ALPHA 
5.92  1.00 


NR.  MACH  E-6*RE  ALPHA 

2488  .759  6.00  1*50 


NR.  MACH  E-  6* HE  ALPHA 

2489  .760  5.94  2.00 


X/L  CP 

.000  1.1486 

.004  .7052 

.008  .4244 

.015  .1400 

.025  -.0975 

.040  -.3547 

.060  -.4520 

.080  -.8573 

.100  -.9001 

.140  -.9237 

.180  -.^923 

.220  -.9075 

.260  -.8975 

.300  -.8516 

.340  -.8994 

.380  -.9082 

.420  -.8986 

.460  -.6211 

. 500  -.5792 

.540  -.6467 

.580  -.7438 

.620  -.7973 

.700  -.5327 

.800  -.2893 

•900  -.0669 

.950  .0253 

.975  .0640 

1.000  .0888 

.000  1.1486 

.004  .2741 

.006  .0274 

•020  -.0444 

•050  .0183 

.100  -.1071 

• 1 50  - .21 41 

.200  -.3208 

.250  -.4143 

.350  -.4126 

.450  -.2615 

.550  -.0892 

.650  .0796 

.750  .2307 

.850  .3186 

1.000  .0888 


XW/L  CPW 

-5.25  -.0079 

-4.50  -.0048 

-3.75  .0008 

-3.00  .0055 

-2.25  .0075 

-1.50  .0110 

- 1 .25  .0117 

-1.00  .0068 

-.75  -.0082 

-.50  -.0235 

-.25  -.0555 

.00  -.1106 

.25  -.1728, 

.50  -.2044 

.75  -.  1626, 

1.00  -.1632 

1.25  -.1269 

1.50  -.0953 

1.75  -.0741 

2.00  -.0611 

2.25  -.05161 

2.50  -.04791 

2.75  -.0477 

3*50  -.0379 

-5*25  -.0039, 

-4.50  - . 0061  I 

-3.75  .0032 

-3.00  .0114 

-2.25  .0158 

-1.50  .0287 

-1.25  .0355 

-1.00  .0407 

-.75  .0421 

-.50  .0465 

-.25  .0440 

.00  .0430 

.25  .0393 

.50  .0400 

.75  .0408 

1.00  .0410 

1.25  .0409 

1.50  .0314 

1.75  .0245 

2.00  .0158 

2.25  -.0079 

2.50  -.0048 

2.75  .0008 

3.50  . 0055 | 


X/L  CP 

.000  1.1487 

.004  .6380 

.008  .3432 

.015  .0609 

.025  -.1792 

.040  -.4249 

.060  -.5022 

.080  -.9080 

.100  - .9478 

.140  -1.0139 

.180  -.9809 

.220  -.9992 

.260  -1.0240 

•300  -1.0160 

.340  -1.0020 

.380  -1.0130 

.420  -1.0219 

.460  -1.0295 

.500  -1.0106 

.540  -1.0113 

.580  -1.0085 

. 620  -.6019 

.700  -.4815 

.800  -.2778 

.900  -.0719 

.950  .0174 

.975  .0570 

1.000  .0777 

.000  1.1487 

.004  .4061 

.008  .1768 

.020  . 07SI 

.050  .0907 

.100  -.0453 

.150  -.1544 

•200  -.2607 

.250  -.3521 

.350  -.3673 

.450  -.2392 

.550  -.0723 

.650  .0869 

.750  .2352 

.850  .3238 

1.000  .0777 


XW/L  CPW 

-5.25  -.0097 

-4.50  -.0050 

-3.75  .0004 

-3.00  .0045 

-2.25  .0108 

-1.50  .0139 

-1.25  .0080 

-1.00  .0023 

-.75  -.0135 

-.50  -.0337 

-.25  -.0711 

.00  -.1384 

.25  -.2226 

.50  -.2552 

.75  -.1912 

1.00  -.1932 

1.25  -.1462 

1.50  -.1126 

1.75  -.0850 

2.00  -.0760 

2.25  -.0644 

2.50  -.0556 

2.75  -.0496 

3.50  -.0433 

-5.25  -.0000 

-4.50  -.0003 

-3.75  .0053 

-3.00  .0126 

-2.25  .0217 

-1.50  .0346 

-1.25  .0411 

-1.00  .0474 

-.75  .0503 

-.50  .0538 

-.25  .0601 

.00  .0597 

.25  .0513 

.50  .0525 

.75  .0520 

1.00  .0511 

1.25  .0501 

1.50  .0368 

1.75  .0255 

2.00  .0135 

2.25  -.0097 

2.50  -.00  50 

2.75  .0004 

3.50  .0045 


X/L  CP 

.000  1.1416 

.004  .5594 

. 008  .2679 

.015  -.0224 

•025  -.2583 

.040  -.4998 

.060  -.5605 

.080  -.9362 

.100  -.9954 

.140  -1.0733 

.180  -1.0618 
.220  -1.0685 

.260  -1.0945 

.300  -1.0993 

.340  -1.0910 

.380  -1.0844 

.420  -1.0990 

.460  -1.1248 

.500  -1.1157 

.540  -1.1353 

•580  -1.1534 

.620  -.8565 

.700  -.4735 

.800  -.2707 

.900  -.0917 

.950  -.0120 

.975  .0159 

1.000  .0508 

.000  1.1416 

.004  .5020 

.008  .2607 

.020  .1556 

.050  .1435 

.100  -.0004 

• 1 50  -.1130 

.200  -.2193 

.250  -.3116 

.350  -.3331 

.450  -.2215 

.550  -.0615 

.650  .0954 

.750  .2370 

.850  .3254 

1.000  .0508 


XW/L  CPW 

-5*25  -.0102 

-4-50  -.0046 

-3.75  .0001 

-3.00  .0061 

-2.25  .0141 

-1.50  .0114 

-1.25  .0082 

- 1 • 00  .0017 

-.75  -.0114 

-.50  -.0332 

-.25  -.0761 

.00  -.1527 

.25  -.2509 

.50  -.3042 

.75  -.2188 

1.00  -.2184 

1.25  -.1663 

1.50  -.1201 

1.75  -.0926 

2.00  -.0793 

2.25  -.0679 

2.50  - . 05-,9 

2.75  -.0564 

3*50  -.0486 

-5*25  -.0037 

-4.50  -.0029 

-3*75  .0060 

-3*00  .0135 

-2.25  .0280 

-1.50  .0384 

-1.25  .0433 

-1  .00  .0511 

-.75  .0605 

-.50  .0650 

-.25  .0682 

.00  .0701 

.25  .0658 

.50  .0622 

.75  .0599 

1.00  .0584 

1.25  .0531 

1.50  .0407 

1.75  .0296 

2.00  .0154 

2.25  -.0102 

2.50  -.0046 

2.75  .0001 

3*50  .0061 


X/L 

CP 

.000 

1 .1 551 

.004 

.5241 

.008 

.2201 

.015 

-.0607 

.025 

- .2995 

.040 

-.5332 

.060 

-.6103 

.080 

-.9431 

.100 

-1 .0175 

.140 

- 1 .0985 

.180 

-1.0947 

.220 

-1.1113 

.260 

-1.1287 

• 300 

-1 .1339 

.340 

-1.1325 

• 380 

-1.1231 

.420 

-1.1436 

• 460 

- 1 . 1 62 1 

• 500 

-1.1713 

• 540 

-1.1676 

.580 

-.7120 

.620 

- .5865 

.700 

-.4674 

• 800 

-.3218 

.900 

-.1974 

.950 

-.1272 

.975 

-.0837 

1 .600 

-.0760 

.000 

1 .1 551 

.004 

• 5810 

.008 

.3623 

.020 

.2241 

• 050 

.1912 

• 100 

.0389 

.150 

-.0784 

.200 

-.1846 

.250 

- .2787 

• 350 

-.3194 

.450 

-.2130 

.550 

-.0670 

.650 

• 0831 

.750 

.2282 

.850 

.3048 

1 .000 

-.0760 

XW/L  CPW 

5.25  -.0087 

4.50  -.0015 

3.75  .0001 

3.00  .0112 

2.25  .0150 

1.50  .0156 

1.25  .0113 

1.00  .0054 

-.75  -.0127 

-.50  -.0357 

-.25  -.0792 

.00  -.1598 

.25  -.2634 

•50  -.3231 

.75  -.2319 

1.00  -.2333 

1.25  -.1727 

1.50  -.1274 

1.75  -.0978 

2.00  -.0778 

2.25  -.0690 

2.50  -.0607 

2.75  -.0605 

3.50  -.0485 

5.25  -.0007 

4.50  -.0013 

3.75  .0046 

•3.00  .0157 

2.25  .0289 

1.50  .0429 

-1.25  .0474 

1.00  .0599 

-.75  .0625 

-.50  .0696 

-.25  .0739 

.00  .0736 

.25  .0689 

.50  .0626 

•75  .0626 

1.00  .0566 

1.25  .0516 

1.50  .0380 

1.75  .0283 

2.00  .0168 

2.25  -.0087 

2.50  -.0015 

2.75  .0001 

3.50  .0112 


NR. 

2493 


X/L 

.000 

.004 

.008 

.015 

• 025 
.040 
.060 
.080 
. 100 
. 1 40 
. 180 
.220 
.260 
. 300 
. 340 
.380 
.420 
.460 
. 500 
.540 
.580 
.620 
.700 
.800 
.900 

• 9 50 
.975 

1 .000 
.000 
.004 
.008 
.020 
.050 
.100 
. I 50 
.200 
.250 
.350 
. 450 
.550 

• 650 
.750 
.8  50 

I .000 


MACH 

E-  6* RE 

ALPHA 

NR. 

MACH 

E-  6*  RE 

ALPHA 

NR. 

MACH 

E-  6*RE 

ALPHA 

NR. 

MACH 

E-  6*RE 

ALPHA 

.697 

5.80 

-2.00 

2490 

.761 

5.98 

-2.00 

2491 

.760 

5.99 

.75 

2492 

. 761 

5.99 

3.00 

CP 

XW/L 

CPW 

X/L 

CP 

XW/L 

CPW 

X/L 

CP 

XW/L 

CPW 

X/L 

CP 

XW/L 

CPW 

9882 

- 5.25 

- .0072 

• 000 

1.0231 

-5.25 

-.0105 

.000 

1 .1 552 

-5.25 

-.0109 

.000 

1 • 1 449 

-5.25 

-.0107 

9725 

- 4.  50 

- .0072 

• 004 

1.0012 

-4.50 

- .0077 

.004 

.6731 

-4.50 

-.0078 

.004 

.41  19 

-4.50 

-.0036 

7474 

-3.75 

- . 0072 

.008 

.7827 

-3.75 

-.0034 

.008 

.3846 

-3.75 

-.0016 

.008 

.1023 

-3.75 

.0017 

4930 

-3.00 

- .0021 

.015 

• 5300 

-3.00 

.0010 

.015 

.1006 

-3.00 

.0018 

.015 

- . 1 709 

-3.00 

.0125 

2541 

-2.25 

. 0006 

• 025 

.2977 

-2.25 

.0050 

.025 

-.1359 

-2*25 

.0082 

.025 

- .4097 

-2.25 

.0181 

0 1 40 

-1.50 

. 0064 

.040 

.0311 

-1.50 

•0119 

.040 

-.3046 

-1.50 

.0110 

.040 

-.6304 

-1.50 

.0224 

1524 

-1.25 

■ 0079 

.060 

-.1 190 

-1.25 

.0137 

.060 

- .4687 

-1.25 

.0058 

.068 

- .7957 

- 1 .25 

.0141 

3 1 46 

-1.00 

. 0084 

.080 

-.3223 

-1.00 

.0141 

.080 

-.0029 

-1.00 

.0015 

.080 

-.9577 

- 1 .00 

.0097 

3593 

- . 75 

.0012 

.100 

-.3662 

-.75 

• 0109 

• 100 

-.9254 

-.75 

-.0135 

. 100 

- 1 .0631 

-.75 

-.0107 

3707 

- . 50 

- . 0032 

• 140 

-.3899 

-.50 

•0056 

.140 

-.9728 

-.50 

-.0297 

. 140 

-1 .1657 

-.50 

- .0346 

3919 

- • 25 

-.0148 

.180 

-.4226 

-.25 

-.0077 

• 180 

-.9376 

-.25 

-.0646 

• 180 

-1. 1679 

-.25 

• .0804 

401  0 

.00 

- .0338 

.820 

-.4445 

.00 

-.0327 

• 220 

-.9605 

.00 

-.1271 

• 220 

-1.1869 

.00 

-.1593 

402  7 

.25 

- .0494 

• 260 

-.4476 

• 25 

-.0567 

.260 

-.9668 

• 25 

-.1983 

.260 

-1.2095 

.25 

-.2746 

4088 

. 50 

-.0614 

• 300 

-.4552 

.59 

-.0795 

.300 

-.9463 

• 50 

-.2316 

• 300 

- 1 .2216 

.50 

-.3468 

4040 

. 75 

- . 0646 

.340 

-.4529 

.75 

-•0806 

.340 

-.9416 

.75 

-.1773 

• 340 

• 1 .2240 

.75 

-.2460 

4123 

1 .00 

- . 0629 

.300 

- • 4666 

1.00 

-.0769 

• 380 

-.9520 

1.00 

-.1804 

• 380 

-1.2250 

1.00 

-.2463 

4231 

1.25 

- .0553 

• 420 

-.4824 

1.25 

-.0671 

.420 

-.9563 

1*25 

-.1306 

.420 

-1.2189 

1.25 

-.1876 

4326 

1 . 50 

- .0474 

.460 

-.4991 

1.50 

-.0513 

• 460 

-.9644 

1.50 

-.1020 

.460 

-1.0979 

1.50 

- .1386 

4528 

1.75 

- .0402 

.500 

-.5199 

1.75 

-•0610 

.500 

-.9278 

1.75 

-.0807 

• 500 

-.6832 

1.75 

-.1073 

4828 

2.00 

- .0407 

• 540 

-.5728 

2.00 

-.0395 

.540 

-.7612 

2.00 

-.0716 

• 540 

-.6050 

2.00 

- .0882 

4940 

2.25 

- .0364 

.580 

-.6053 

2.25 

-.0358 

.500 

-.6091 

2.25 

-.0603 

. 580 

-.5728 

2.25 

-.0725 

4891 

2.50 

- .0320 

.620 

-.5926 

2.50 

-.0359 

• 620 

-.6313 

2.50 

-.0518 

. 620 

-.5379 

2.50 

-.0675 

449  7 

2.75 

- .0348 

.700 

-.5120 

2.75 

-.0359 

• 700 

-.5496 

2.75 

-.0513 

. 700 

-.4794 

2.75 

-.0612 

2794 

3. 50 

- • 0244 

.800 

-.2837 

3.50 

-.0354 

.800 

-.2974 

3.50 

-.0474 

.000 

-.3845 

3.50 

-.0542 

0 721 

- 5*  25 

- .0038 

• 900 

-.0609 

-5.25 

-.0050 

.900 

-.0712 

-5.25 

-.0019 

.900 

-.3266 

-5.25 

-.0059 

0340 

- 4.  50 

- .0055 

• 950 

.0458 

-4.50 

-.0060 

.950 

.0235 

-4.50 

• .0042 

.950 

-.2857 

-4.50 

-.0019 

0782 

-3.75 

- .0024 

.975 

.0926 

-3.75 

• 0021 

.975 

.0605 

-3.75 

.0033 

.975 

-.2714 

-3.75 

.0053 

1 1 89 

-3.00 

• 0030 

1 .000 

.1269 

-3.00 

.0043 

1.000 

.0895 

-3.00 

.0129 

1 .000 

-.2176 

-3.00 

.0176 

9882 

-2.25 

.0068 

.000 

1.0231 

-2.25 

.0096 

.000 

1.1552 

-2.85 

.0190 

.000 

1.1449 

-2.25 

.0298 

5967 

-1.50 

.0115 

.004 

-.4685 

-1.50 

.0158 

.004 

.3390 

-1.50 

.0315 

.004 

.6974 

-1.50 

.0104 

9605 

-1.25 

.0107 

.008 

-.8746 

-1.25 

.0155 

• 008 

.1001 

-1.25 

.0394 

.008 

.4819 

-1.25 

.0530 

8075 

-1.00 

.0087 

.020 

-.8852 

-1.00 

• 0158 

• 020 

.0152 

-1.00 

.0440 

.020 

.3286 

-1.00 

.0665 

3738 

- . 75 

.0030 

.050 

-.3406 

-.75 

.0096 

.050 

.0543 

-.75 

.0444 

.050 

.2545 

-.75 

.0706 

431  6 

- , 50 

- .001  5 

.100 

-.4568 

-.50 

.0033 

• 100 

-.0754 

-.50 

.0503 

.100 

.0962 

-.50 

.0777 

488  1 

• .25 

- .01 10 

.150 

-.5272 

-.25 

-.0091 

• 150 

-.1062 

-.25 

.0504 

. 1 50 

- .0308 

- .25 

• 0790 

5503 

.00 

- .0195 

.200 

-.6225 

.00 

-.0243 

• 200 

-.2906 

.00 

.0506 

.200 

-.1404 

.00 

.0801 

5935 

.25 

- . 0284 

.250 

-.7634 

.25 

-.0393 

.250 

-.3813 

.25 

.0488 

.250 

- .2431 

.25 

.0761 

5290 

. 50 

- .0256 

.350 

-.7538 

.50 

-.0384 

.350 

-.3941 

.50 

.0442 

.358 

-.3026 

.50 

.0653 

3471 

.75 

- . 0229 

.450 

-.3623 

.75 

-.0321 

.450 

-.2525 

.75 

.0485 

.450 

-.2138 

.75 

.0608 

1 650 

1 .00 

-.0157 

.550 

-.1596 

1 .00 

- .0209 

.550 

-.0821 

1.00 

.0473 

. 550 

- .0768 

1 .00 

.0493 

0151 

1.25 

- .0075 

.650 

.0293 

1.25 

- .0097 

.650 

.0820 

1 .25 

.0443 

.650 

.0677 

1 .25 

.0462 

1715 

1.50 

- .0079 

.750 

.1828 

1.50 

-.0075 

.750 

.2300 

1.50 

.0354 

.750 

• 2022 

1.50 

.0326 

2693 

1.75 

- . 0086 

.850 

.2805 

1.75 

-.0038 

.850 

• 3226 

1.75 

.0254 

.850 

.2745 

1.75 

.0175 

1189 

2.00 

2.25 
2.50 
2.75 
3.  50 

- .0083 
- .0072 
- .0072 
- .0072 
- .0021 

1 .000 

.1269 

2.00 

2.25 

2.50 
2.75 

3.50 

-.0053 

-.0105 

-.0077 

-.0034 

.0010 

1.000 

.0095 

8.00 

2.25 

2.50 

2.75 

3 50 

.0134 

-.0109 

-.0078 

-.0016 

.0018 

1.000 

-.2176 

2.00 

2.25 

2.50 
2.75 

3.50 

.0096 

-.0107 

-.0036 

.0017 

.0125 

Table  3.4  Continued 


NR.  MACH 

2495  .701 


X/L  CP 

.*00  1.0689 

.004  .8566 

.008  .5941 

.015  .3159 

.025  .0722 

.040  -.1910 

.060  -.3217 

.080  -.5244 

.100  -.5407 

.140  -.5233 

.180  -.5235 

.220  -.5189 

.260  -.5110 

.300  -.5091 

.340  -.4946 

.380  -.4974 

.420  -.5028 

.460  -.499  3 

.500  -.5097 

.540  -.5423 

.580  -.5512 

.620  -.  540  5 

.700  -.4829 

•800  -.2916 

.900  -.0755 

.950  .0341 

.975  .0752 

1.000  .1126 

.000  1.0689 

.004  -.2143 

.008  -.4821 

.020  -.4272 

.050  -.2030 

.100  -.2946 

.150  -.3649 

.200  -.4427 

.250  -.4971 

• 350  -.4593 

.450  -.3082 

.550  -.1337 

•650  .0397 

.750  .1927 

.850  .2883 

1.000  .1126 


NR.  MACH 

2499  *702 


X/L  CP 

.000  1.0738 

.004  .0900 

.008  -.2490 

.015  -.5162 

.025  -.7536 

.040  -.9829 

.060  -1.1705 

.080  -1.3364 

.100  -1.3037 

.140  -1.4741 

.180  -1.4569 

.220  -1.4947 

.260  -1.4942 

.300  -1.4995 

.340  -1.4821 

.380  -1.4627 

.420  -.9752 

.460  -.7775 

.500  -.6467 

.540  -.6195 

.580  -.6142 

.620  -.6043 

.700  -.5366 

.000  - . 323P 

.900  -.0977 

.950  .0109 

.975  .0562 

1.000  .0855 

.000  1.0738 

.004  .6595 

.006  .6731 

.020  .4783 

.050  .3581 

.100  .1913 

.150  .0704 

.200  -.0342 

.250  -.1206 

.350  -.  1694 

.450  - . J 066 

.550  -.0004 

.650  .1287 

.750  . 2609 

.650  .3422 

1.000  .0855 


E-  6* RE  ALPHA 

6 • 0€  -1.00 


XV/L 

CPV 

-5.25 

-.0065 

-4.  50 

-.0036 

-3.75 

- .0009 

-3.00 

.0057 

-2.25 

.0068 

-1.50 

.0064 

-1.25 

.0045 

-1.00 

.0061 

-.75 

-.0035 

-.50 

-.0108 

-.25 

- .0234 

.00 

-.0473 

.25 

-.0718 

.50 

-.0895 

.75 

- .0841 

1.00 

-.0865 

1.25 

-.0736 

1.50 

-.0617 

1.75 

- .0488 

2.00 

- .0477 

2.25 

-.0368 

2.50 

-.0367 

2.75 

-.0347 

3.  50 

-.0271 

-5.25 

- .0018 

-4.50 

- .0020 

-3.75 

.0014 

-3.00 

.0073 

-2.25 

• 0111 

-1.50 

.01  69 

-1.25 

.0185 

-1.00 

• 0200 

-.75 

• 01  67 

-.50 

• 01  57 

-.25 

• 01  1 5 

.00 

.0074 

• 25 

.0001 

.50 

.0021 

.75 

.00  54 

1 .00 

.0081 

1 .25 

• 0173 

1.50 

• 0118 

1.75 

.0089 

2.00 

.0055 

2.25 

- .0065 

2.50 

- .0036 

2.75 

- .0009 

3.50 

.0057 

-6»RE 

ALPHA 

5.96 

3.00 

XV/L 

CPV 

-5.25 

- .0062 

-4.50 

• .0010 

-3.75 

.00  62 

-3.00 

.0066 

-2.85 

.0068 

-1.50 

.0043 

-1.85 

- .00  52 

-1.00 

- .0186 

-.75 

- .0363 

-.50 

- .0737 

-.25 

-.1312 

.00 

- .2181 

• 25 

- .2891 

• 50 

- .2991 

.75 

- .2239 

1 .00 

-.2215 

1 .25 

-.  1 772 

1.50 

-.1395 

1.75 

-.1051 

2.00 

- .08  60 

2.25 

-.0785 

8.50 

- .0601 

2.75 

- .0573 

3.  50 

- .0439 

-5.25 

- .0004 

-4.  50 

.0006 

-3.75 

.0094 

-3.00 

.0148 

-8.25 

.0841 

-1*50 

.0470 

-1.85 

.0532 

-1.00 

.0639 

-.75 

.0750 

-.50 

.0054 

-.25 

.0979 

.00 

.1089 

• 25 

.1004 

• 50 

.1008 

.75 

.09  50 

1 .00 

.08  40 

1 .25 

.0741 

1.50 

.0551 

1.75 

.0437 

8.00 

.0305 

2.25 

- .0062 

8.50 

-.0010 

2.75 

.0062 

3.50 

.0066 

NR. 

MACH 

E-  6*RE 

ALPHA 

2496 

.703 

5.90 

.00 

X/L 

CP 

XV/L 

CPV 

.000 

1.1251 

-5.25 

- .0073 

.004 

.7036 

-4.  50 

-.0037 

.008 

.4117 

-3.75 

- .0004 

• 015 

.1810 

-3.00 

.0039 

.025 

-.  1279 

-8.25 

.0049 

.040 

- .3874 

-1.50 

.0036 

.0  60 

-.5109 

-1.25 

.0010 

.080 

- .8129 

-1.00 

- .0037 

.100 

-.7515 

-.75 

- .0123 

.140 

- . 6902 

-.50 

- .0212 

.180 

-.6677 

-.25 

- .0435 

.220 

- .6441 

.00 

-.0736 

.260 

-.6187 

.25 

-.1095 

.300 

-.6025 

.50 

-.1255 

.340 

- • 5808 

.75 

-.115 1 

.380 

-.5715 

1.00 

- . 1 1 40 

.420 

-.5646 

1 .25 

-.0978 

. 460 

-.5683 

1.50 

- .0747 

.500 

-.5776 

1.75 

- .0685 

. 540 

-.6043 

2.00 

- .0558 

. 580 

-.6041 

2.25 

- .0463 

.620 

- . 5856 

2.50 

-.0433 

. 700 

- • 5069 

2.75 

- .0406 

.800 

-.3022 

3.  50 

- .0347 

.900 

- .0819 

-5.25 

-.0014 

.9  50 

.0262 

-4.50 

-.0020 

.975 

.0667 

-3.75 

.0046 

1.000 

.099  5 

-3.00 

.0075 

.000 

1.1251 

-2.25 

.0138 

.004 

.1626 

-1.50 

.0212 

.008 

- .0759 

-1.25 

.0212 

.020 

- .1246 

- 1 .00 

.0255 

.050 

-.0383 

-.75 

.0275 

.100 

-.1471 

-.50 

.0331 

. 1 50 

-.2370 

-.85 

.0312 

.200 

- .3234 

.00 

.0317 

.2  50 

-.3929 

.85 

.0244 

.3  50 

-.3791 

.50 

.0301 

.450 

- . 8 52 1 

.75 

.0281 

.550 

-.1046 

1.00 

.0318 

. 650 

.0588 

1 .25 

.0329 

.7  50 

• 2116 

1.50 

.0268 

.6  50 

• 302  5 

1 . 75 

.0199 

1.000 

.0995 

2.00 

.0139 

2.25 

- .0073 

2.50 

- .0037 

2.75 

- .0004 

3.50 

.0039 

NR. 

MACH 

E-  6*  RE 

ALPHA 

2 500 

.699 

5.95 

4.00 

X/L 

CP 

XV/L 

CPV 

.000 

1 .0030 

-5.85 

-.0095 

.004 

-.0916 

-4.50 

- .0032 

.008 

- • 4461 

-3.75 

.0053 

.01  5 

-.7020 

-3.00 

.0084 

.085 

-.9193 

-2.25 

.0117 

.040 

- 1 . 1 69 1 

-1.50 

.0034 

.060 

-1.3133 

-1.85 

-.0032 

.080 

-1.4548 

-1.00 

-.01  68 

.100 

-1.5246 

-.75 

- .0468 

.140 

- 1 « 5943 

-.50 

-.0840 

. 180 

-1.5789 

-.25 

-.1574 

.280 

-1.5931 

.00 

- .2581 

.8  60 

- 1 .6282 

.85 

-.3561 

. 300 

-1.6169 

. 50 

-.3795 

. 3/i0 

-1.6133 

.75 

-.2788 

. 300 

-1.6231 

1 .00 

- .8722 

. 420 

-1.6169 

1 .85 

-.8118 

. 460 

-1.8178 

1.50 

-.1587 

.500 

-.9600 

1.75 

-.1276 

. 540 

-.8791 

2.00 

-.1117 

.580 

-.7762 

2.85 

- .0833 

.620 

-.6650 

2.50 

- .0806 

. 700 

-.478  5 

2.75 

- .0732 

.000 

-.2775 

3.50 

- .0557 

.900 

-.0997 

-5.25 

-.001  6 

.9  50 

-.0156 

-4.50 

- .0003 

.975 

.0218 

-3.75 

.0122 

.000 

.0478 

-3.00 

.0212 

.000 

1 .0030 

-2.25 

.03  48 

.004 

.9597 

-1.50 

.0542 

.008 

.8000 

-1.25 

.0644 

.020 

.5956 

-1.00 

.0782 

.050 

.4464 

-.75 

.0877 

.100 

.8704 

-.50 

.1012 

.150 

.141  | 

-.25 

.1136 

.200 

.0389 

.00 

.1200 

.850 

-.0538 

• 25 

.1206 

• 350 

-.1144 

.50 

.1143 

.450 

- .0788 

.75 

.1054 

.550 

.0206 

1.00 

.0933 

. 650 

. 1 406 

1.25 

.0774 

.750 

.2685 

1.50 

•0575, 

.850 

.3430 

1.75 

.0408 

.000 

.0478 

2.00 

.021 7 | 

2.25 

-.0095 

8.50 

- .0032 

8.75 

• 0053 

3.50 

.0084 

NR. 

MACH 

E-  6*  RE 

ALPHA 

2497 

.701 

5.97 

1 .00 

| X/L 

CP 

XV/L 

CPV 

I .000 

1*1343 

-5.25 

- .0059 

1 .004 

*5109 

-4.50 

-.0022 

, .008 

.1967 

-3.75 

- .0008 

1 .015 

-.0977 

-3.00 

.0030 

.025 

-.3483 

-2.25 

.0070 

.040 

- .5981 

-1.50 

.0045 

1 .060 

-.6718 

-1.25 

- .0002 

1 .080 

-1.1153 

-1.00 

-.0075 

.100 

-1.1432 

-.75 

- .0178 

1 .140 

- .9924 

-.50 

- .03'51 

.180 

- .7980 

-.25 

-.0676 

.220 

-.7883 

.00 

-.1101 

.260 

-.7362 

.25 

-.1493 

• 300 

-.7058 

.50 

-.1717 

1 .340 

- .6685 

.75 

-.1428 

• 380 

- .6541 

1.00 

-.1425 

.420 

-.6419 

1 .25 

-.1172 

. 460 

-.6421 

1.50 

- . 09  59 

. 500 

- . 6408 

1.75 

-.0726 

.540 

- . 6668 

2.00 

-.0634 

. 560 

-.6534 

e.2  5 

-.0540 

• 620 

-.6273 

2.50 

-.0535 

. 700 

-.5330 

2.75 

- .0467 

• 800 

-.3116 

3.  50 

-.0381 

• 900 

-.0855 

-5.25 

.0014 

.950 

.0207 

-4.50 

- .0019 

.975 

.0639 

-3.75 

• 0041 

1.000 

.092  6 

-3.00 

.0084 

.000 

1.1343 

-2.25 

• 0212 

.004 

.4679 

-1.50 

• 0291 

.008 

.2417 

-1.25 

.0344 

.020 

.1212 

-1.00 

• 0346 

1 .050 

.1144 

-.75 

.0407 

. 100 

-.0183 

-.50 

• 0492 

1 .150 

-.1272 

-.25 

.0503 

.200 

- . 2 1 76 

.00 

• 0514 

| .250 

-.2887 

.25 

.0525 

• 350 

-.3056 

.50 

.0493 

1 .450 

-.2041 

.75 

• 0515 

.550 

- .0662 

1.00 

.0513 

• 650 

.0615 

1 .25 

• 0460 

• 750 

.2271 

1.50 

.0347 

.850 

.3167 

1.75 

• 0267 

1.000 

.0926 

2.00 

• 0214 

2.25 

- .0059 

2.50 

- .0022 

2.75 

- .0000 

3.50 

• 0038 

NR. 

MACH 

E-  6*RE 

ALPHA 

2501 

.700 

5.91 

4.  50 

X/L 

CP 

XV/L 

CPV 

• 000 

.9612 

-5.85 

-.0043 

.004 

-.1403 

-4.50 

- .00  42 

• 008 

-.4968 

-3.75 

• 0066 

.015 

-.7477 

-3.00 

.0120 

.025 

-.9665 

-2.85 

.0068 

.040 

-1.2106 

-1.50 

.0061 

.060 

- 1.3542 

-1.85 

-.0038 

.080 

-1.4977 

- 1 .00 

- .0125 

. 100 

-1.5503 

-.75 

- .0404 

.140 

-1 .6329 

50 

-.0791 

.180 

-1 .6249 

-.25 

-.1502 

• 220 

-1.6328 

.00 

-.8373 

*260 

-1.6459 

• 25 

-.3838 

• 300 

-1.6189 

• 50 

-.38  79 

• 340 

-1.4903 

.75 

-.8708 

.380 

-1.3415 

1 .80 

-.8570 

.420 

-1.1095 

1.25 

.8170 

.460 

-.9726 

1 • 50 

-.1678 

.500 

- .6681 

1.75 

-•1365 

.540 

-.8204 

2.00 

-.1108 

.580 

-.7596 

2.25 

-.0857 

.620 

-.6675 

2. 50 

-.08  50 

.700 

-.5180 

2.75 

-.0677 

.800 

-.3249 

3*50 

-.0534 

.900 

- . 1 660 

-5.25 

-.001 7 

.9  50 

-.1195 

-4.50 

-.0022 

.975 

-.0799 

-3.75 

• 0141 

1.000 

- .0526 

-3.00 

.0232 

.000 

.98(2 

-2.25 

.02  79 

.004 

.9794 

- 1 . 50 

.0556 

.008 

.8236 

-1.25 

.0663 

.020 

.6279 

- 1 .00 

.0682 

.050 

.461  7 

-.75 

.0965 

.100 

.2881 

- .50 

• 1125 

.150 

.1522 

- .25 

.1146 

.200 

.0362 

.00 

. 1070 

.250 

-.0451 

.25 

. 1032 

.350 

-.1151 

. 50 

.1247 

.450 

-.0743 

.75 

. 1 103 

. 550 

.009  7 

1 .00 

.0745 

.650 

.1272 

1.25 

.0789 

.750 

.2588 

1 • 50 

.0593 

.850 

.3170 

1.75 

.0369 

1.000 

-.0526 

2.00 

.0818 

2.25 

-.0043 

2.  50 

-.0048 

2.75 

.0066 

3*50 

.0180 

NR. 
2 498 


X/L 

.000 
.004 
.008 
.015 
.025 
.040 
.0  60 
.080 
.100 
. 1 40 
. 180 
.220 
.260 
. 300 
.340 
.380 
.420 
. 460 
. 500 
.540 
. 580 
.620 
. 700 


.9  50 
.975 
.000 
.000 
.004 
.008 
.020 
.0  50 
.100 
. 1 50 
.200 
.2  50 
.350 
. 450 
.550 
.650 
. 750 
.850 
.000 


NR. 

2 502 


X/L 

.000 
.004 
.008 
.015 
.025 
.040 
.060 
.080 
.100 
. 1 40 
.180 
.220 
.260 
• 300 
. 340 
.380 
.420 
. 460 
.500 
. 540 
. 580 
.620 
.700 
.800 
.900 
.950 
.975 
.000 
.000 
.004 
.008 
.020 
.050 
. 100 
.150 
.200 
.2  50 
.350 
.450 
.550 
.650 
.750 
.850 
.000 


MACH 

.701 


CP 

1.1169 
.3046 
- .0245 
-.3168 
-.5620 
- .7902 

- .8428 
-1.1977 

- 1.2833 
-1 .3540 
-1.3168 
-1 .2779 

- 1.2778 
-.7169 
-.6552 
-.6643 
- . 6790 
-.6804 
-.6874 
- .7071 
-.6989 
- . 6669 
-.5583 
-.3253 
- .0888 

.0172 

.0582 

.0890 

1.1169 

.6983 

.4905 

.3204 

.2469 

.0962 

- .0214 

- . 1 1 62 
-.1962 
-.2292 
-.1493 
-.0330 

.1050 
• 2452 
.3276 
.0890 


MACH 

.699 


CP 

• 9543 
-.2058 
-.5448 
-.7994 
-1.0235 
-1.2631 
-1 .3960 

- 1 • 5237 

- 1 . 5973 
-1 . 6673 
-1.6184 
-1.5497 
-1.4566 
-1.3911 

- 1 .2599 

- I . I 489 
-1 .0631 

- .9440 
- .8554 
-.8000 
-.7517 
- • 6841 
-.5501 
-.3784 
- .8299 
-.1524 
- . 1 603 
-.1334 
.9543 
.9973 
.8586 
.6359 
.4799 
.2984 
. 1 691 
.0534 
-.0343 
-.1076 
-.0709 
.0108 
.1261 
.2490 
.3118 
-. 1334 


E-  6*RE  ALPHA 
5.94  2.00 


XV/L  CPV 

-5.25  -.0089 

-4.50  -.0056 

-3.75  -.0020 

-3.00  .0046 

-2.25  .0064 

-1.50  .0027 

-1.25  -.0019 

-1.00  -.0126 

-.75  -.0273 

-.50  -.0541 

-.25  -.1001 

.00  -.1534 

.25  -.2069 

.50  -.2212 

.75  -.1769 

1.00  -.1797 

1.25  -.1464 

1.50  -.1088 

1.75  -.0903 

2.00  -.0736 

2.25  -.0660 

2.50  -.0509 

2.75  -.0533 

3.50  -.0402 

-5.25  -.0003 

-4.  50  -.0013 

-3.75  .0063 

-3.00  .0126 

-2.25  .0213 

-1.50  .0346 

-1.25  .0435 

-1.00  .0517 

-.75  .0607 

-.50  .0655 

-.25  .0726 

.00  .0792 

.25  .0781 

•50  .0751 

.75  .0745 

1.00  .0670 

1.25  .0605 

1.50  .0482 

1.75  .0361 

2.00  .0281 

2.25  -.0089 

2.50  -.0056 

2.75  -.0020 

3.50  .0046 


E-6*RE  ALPHA 
5.90  5.00 


XV/L  CPV 

-5.25  -.0038 

-4.50  .0037 

-3.75  .0038 

-3.00  .0068 

-2.25  .0202 

-1.50  .0153 

-1.25  .0038 

-1.00  -.0188 

-.75  -.0442 

-.50  -.0753 

-.25  -.1446 

.00  -.2273 

.25  -.3200 

.50  -.3016 

.75  -.2879 

1.00  -.2873 

1.85  -.8388 

1.50  -.1765 

1.75  -.1416 

2.00  -.1810 

8.25  -.0974 

8.50  -.0871 

2.75  -.0844 

3.50  -.0589 

-5.25  -.0032 

-4.50  .0020 

-3.75  .0070 

-3.00  .0163 

-2.25  .0421 

-1.50  .0680 

-1.25  .0762 

-1.00  .0670 

-.75  .0804 

-.50  .1109 

-.25  . I 160 

.00  .1100 

.25  .1054 

•50  .1875 

.75  .1097 

1.00  .0975 

1.25  .0778 

1.50  .0515 

1.75  .0347 

8.00  .0101 

8.85  -.0038 

8.50  .0037 

8.75  .0038 

7.50  .AA68 
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Table  3.4  Continued 


NR. 

MACH 

E-  6*RE 

ALPHA 

NR. 

MACH 

E-6*RE 

ALPHA 

2 504 

.759 

4.  1 1 

. 50 

2 505 

.761 

5.  10 

.50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

.000 

1 . 1 454 

-5.25 

- .0095 

.000 

1 . 1 460 

-5.25 

- .0084 

.004 

• 6958 

-4.50 

- .0059 

.004 

.7001 

- 4*  50 

- . 0073 

.008 

• 4124 

-3.75 

.0011 

.008 

.4160 

-3.75 

-.0016 

.015 

.1278 

-3.00 

.0030 

.015 

.1356 

-3.00 

.0027 

.02  5 

-.1086 

-2.25 

.0074 

.025 

-.1074 

-2.25 

.0084 

.040 

-.3799 

-1.50 

.01  18 

.040 

-.3642 

-1.50 

.0099 

.060 

-.4911 

-1.25 

.0077 

.060 

- .4714 

- 1 .25 

.00  60 

.080 

-.8429 

- 1.00 

.0038 

.080 

-.8531 

-1.00 

.0021 

.100 

- .8979 

-.75 

- .0104 

. 100 

-.8972 

- .75 

- . 0087 

.140 

-.9084 

- . 50 

-.0236 

.140 

- .9196 

-.50 

- .0299 

.180 

-.9040 

- .25 

- .0587 

.180 

-.8908 

- .25 

- .0  605 

.220 

-.9217 

.00 

-.1139 

.220 

- .9121 

.00 

-.1132 

.260 

-.9027 

.25 

-.1741 

.260 

- .9024 

.25 

-.1770 

.300 

-.8734 

.50 

- .2042 

. 300 

-.8627 

. 50 

- .21  12 

. 3 40 

-.9126 

.75 

-.1653 

.340 

- .9044 

. 75 

- . 1 678 

.380 

- .9268 

1.00 

-.1658 

.380 

-.9189 

1.00 

- • 1 660 

. 420 

- .9243 

1.25 

-.1300 

. 420 

-.9130 

1.25 

- . 1283 

. 460 

-.8393 

1 . 50 

- .0949 

. 460 

-.8467 

1 . 50 

- .09  78 

.500 

-.6106 

1 .75 

- .0768 

. 500 

-.6112 

1.75 

- .0770 

. 540 

-.6083 

2.00 

- .0682 

. 540 

- . 61 30 

2.00 

- • 0651 

. 580 

- .7230 

2.25 

- .0581 

. 580 

-.7186 

2.25 

- .0544 

. 620 

- .7547 

2.  50 

- .0546 

.620 

-.7614 

2.50 

- .0494 

. 700 

- • 5357 

2.  75 

- .0503 

. 700 

-.5366 

2.75 

- .0455 

.800 

- .2904 

3.  50 

- .0414 

.800 

- .2932 

3.50 

- .0407 

.900 

- .0685 

- 5.25 

- .0044 

.900 

- .0686 

-5.25 

- .0025 

.9  50 

.0160 

-4.  50 

- .0026 

.950 

.0224 

-4.  50 

- .0021 

.975 

• 0478 

-3.75 

.0058 

.975 

.0553 

-3.75 

.00  68 

1.000 

.0703 

-3.00 

.0076 

1 .000 

.0821 

-3.00 

.0111 

.000 

1 • 1 454 

-2.25 

.01  60 

.000 

1 .1 460 

-2.25 

.0201 

.004 

.2  679 

- 1 . 50 

.0293 

.004 

.2799 

-1.50 

.0301 

.008 

• 0347 

- 1.25 

.0300 

.008 

.0385 

•1.25 

.0344 

.020 

- .0459 

-1.00 

.0368 

.020 

-.0363 

-1.00 

.0396 

.0  50 

.0038 

- .75 

.041  5 

.050 

.0151 

- .75 

.0413 

.100 

-.1152 

- . 50 

.0461 

.100 

-.1091 

-.50 

• 0441 

• 1 50 

-.2251 

- .25 

.0440 

. 1 50 

-.2163 

-.25 

.0432 

.200 

-•3313 

.00 

.041  6 

.200 

-.3212 

.00 

.0441 

.250 

- .4268 

.25 

.0337 

.2  50 

-.4143 

.25 

.0405 

• 350 

- .4290 

. 50 

.0337 

.3  50 

-.4129 

.50 

.0371 

.450 

-.2761 

.75 

.0372 

.450 

- .2644 

.75 

.0412 

. 550 

- .0897 

1.00 

.0330 

.550 

-.0896 

1 .00 

.0405 

.650 

• 0727 

1.25 

.0372 

.650 

.0771 

1 .25 

.0427 

.750 

• 2163 

1.50 

.0327 

.750 

.2246 

1.50 

.0332 

.8  50 

• 3031 

1 .75 

.0195 

.850 

.3112 

1 .75 

.0255 

.000 

.0703 

2.00 

.0108 

1 .000 

.0821 

2.00 

.0155 

2.25 

- .0095 

2.25 

- .0084 

2.50 

- .00  59 

2.50 

- .0073 

2.75 

.0011 

2.75 

- .0016 

3.50 

.00  30 

3.50 

.0027 

NR. 

MACH 

E-64RE 

ALPHA 

NR. 

MACH 

E-  6*RE 

ALPHA 

2 508 

.762 

10.07 

.50 

2 509 

.758 

11.77 

.50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

.000 

1.1543 

-5.25 

-.0086 

.008 

1.1547 

-5.25 

• .0104 

.004 

.7110 

-4.  50 

-.0059 

.004 

.7139 

-4.50 

• .0081 

.008 

.4294 

-3.75 

.0002 

.008 

.4324 

-3.75 

- .0005 

.015 

.1445 

-3.00 

.0050 

.015 

. 1 439 

-3.00 

.0045 

.025 

-.0919 

-2.25 

.0104 

.025 

-.0840 

-2.25 

.0060 

.040 

-.3452 

• 1 .50 

.0088 

.040 

-.3459 

-1.50 

.0079 

.060 

-.4165 

-1.25 

.0090 

.060 

-.4546 

- 1.25 

.0059 

.080 

-.8683 

-1.00 

.0063 

.060 

-.8477 

-1.00 

-.0001 

. 100 

-.9037 

-.75 

-.0075 

. 100 

-.9233 

-.75 

- .0100 

.140 

-.9226 

-.50 

-.0236 

.140 

-.9069 

-.50 

-.0277 

.180 

-.8819 

-.25 

-.0549 

.180 

- .9038 

-.25 

- .0590 

.220 

-.9148 

.00 

-.1127 

.220 

- .9161 

.00 

-.1136 

.260 

- .9077 

.25 

-.1805 

.260 

-.9061 

.25 

- .1826 

.300 

-.8773 

.50 

- .2186 

.300 

-.8559 

.50 

- .21 47 

.340 

-.8890 

.75 

-.1709 

.340 

-.9028 

.75 

-.1678 

.380 

-.9119 

1.00 

-.1712 

.380 

- .91  1 3 

1 .00 

-.1659 

.420 

-.9068 

1 .25 

-.1307 

.420 

-.9022 

1.25 

-.1356 

.460 

-.8866 

1.50 

- .09  79 

. 460 

-.8847 

1 .50 

- .0998 

.500 

-.8483 

1.75 

-.0741 

.500 

-.5832 

1.75 

- .0771 

.540 

- .6297 

2.00 

-.0609 

. 540 

-.6571 

2.00 

-.0668 

.580 

-.6822 

2.25 

-.0523 

. 580 

- .7664 

2.25 

- .0502 

.620 

-.7524 

2.50 

-.0486 

. 620 

- .8049 

2.50 

- .0485 

.700 

-.5572 

2.75 

-.0447 

. 700 

-.5458 

2.75 

-.0442 

.800 

-.3004 

3.  50 

-.0413 

.800 

-.3058 

3.50 

-.0396 

.900 

-.0674 

- 5.25 

-.0064 

.900 

- .0686 

-5.25 

-.0055 

.950 

.0374 

-4.50 

-.0068 

.9  50 

.0404 

-4.50 

- .0071 

.975 

• 0800 

-3.75 

.0024 

.975 

.0831 

-3.75 

.0017 

.000 

.1113 

-3.00 

.0094 

1.0C0 

.1151 

-3.00 

.0087 

.000 

1.1543 

-2.25 

.0183 

.000 

1.1547 

-2.25 

.0152 

.004 

.2761 

-1.50 

.02  59 

.004 

.2818 

-1.50 

.0273 

.008 

.0376 

-1.25 

.0330 

.008 

.0409 

-1.25 

.0316 

.020 

-.0326 

-1.00 

.0398 

.020 

-.0296 

-1.00 

.0361 

.050 

.0286 

-.75 

.0422 

.050 

.0241 

-.75 

.0400 

.100 

-.1005 

-.50 

.0451 

. 100 

-.1029 

-.50 

.0442 

.150 

-.2073 

-.25 

.0475 

• 1 50 

- .2022 

-.25 

.0437 

.200 

-.3128 

.00 

.0445 

.200 

- .3088 

.00 

.0449 

.250 

- .4065 

• 25 

.0386 

.250 

-.3991 

.25 

.0392 

.350 

-.4052 

.50 

.0391 

.350 

- .4053 

.50 

.0384 

• 450 

-.2593 

.75 

.0389 

.450 

-.2570 

.75 

.0425 

.550 

-.0890 

1 .00 

.0431 

.550 

-.0889 

1.00 

• 0463 

.650 

.0827 

1.25 

.0417 

.650 

.0809 

1.25 

.0426 

.750 

*2393 

1.50 

.0311 

.750 

.2407 

1 . 50 

.0310 

.850 

.3323 

1.75 

.0249 

.650 

.3332 

1 . 75 

.0217 

.000 

• 1113 

2.00 

.0144 

1.000 

.1151 

2.00 

.0157 

2.25 

-.0086 

2.25 

-.0104 

2.50 

- .0059 

2.50 

-.0061 

2.75 

.0002 

2.75 

-.0005 

3.50 

.0050 

3.50 

.0045 

NR. 

MACH 

E-  6*RE 

ALPHA 

NR. 

MACH 

E-  6*  RE 

ALPHA 

2506 

.760 

5.81 

.50 

2507 

.763 

7.83 

. 50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

.000 

1.1518 

-5.25 

- .0082 

.000 

1.1498 

-5.25 

- .0078 

.004 

.7077 

-4.50 

- .0050 

.004 

.7117 

-4.  50 

- .0055 

.008 

.4220 

-3.75 

.0013 

.008 

. 4280 

-3.75 

-.0003 

.01  5 

.1368 

-3.00 

.0055 

.015 

.1491 

-3.00 

.0038 

.025 

-.1021 

-2.25 

.0108 

.025 

- .0877 

-2.25 

.0106 

.040 

-.3552 

-1.50 

.0109 

.040 

-.3448 

- 1 . 50 

.009  3 

.060 

-.4605 

- 1 .25 

.009  3 

.060 

-.41  68 

-1.25 

.0069 

.080 

-.8586 

- 1 .00 

.0039 

.080 

-.8624 

- 1 .00 

.0033 

. 100 

-.9013 

-.75 

-.01 12 

. 100 

-.8956 

- .75 

-.0077 

.140 

-.9200 

-.50 

- .0252 

.140 

-.9260 

-.50 

- .0227 

.180 

-.8913 

- .25 

- .0548 

. 180 

-.8883 

- .25 

- .0588 

• 220 

- .9101 

.00 

-.1146 

.220 

-.9128 

.00 

-.1154 

.260 

- .9010 

.25 

-.1757 

.260 

-.9003 

.25 

- . 1814 

.300 

- .8698 

.50 

- .2092 

. 300 

- .8697 

.50 

- .21 16 

.340 

- .9002 

.75 

-.1662 

.340 

-.8910 

.75 

- . 1 699 

.380 

- .9093 

1.00 

- . 1687 

.380 

-.9141 

1.00 

-.1699 

.420 

-.9048 

1.25 

- . 1303 

. 420 

-.9122 

1 .25 

-.1333 

.460 

-.7565 

1.50 

-.0959 

. 460 

- .8881 

1 . 50 

- .0995 

.500 

- .5852 

1.75 

- .0745 

. 500 

-.7493 

1 . 75 

-.0763 

. 540 

-.6230 

2.00 

- .0618 

. 540 

-.6479 

2.00 

- .0669 

• 580 

- . 7322 

2.25 

- .0524 

.580 

-.6766 

2.25 

-.0512 

.620 

- .8052 

2.50 

- .0514 

. 620 

-.7431 

2.  50 

- .0503 

. 700 

-.5396 

2.75 

- .0442 

.700 

- . 5529 

2.75 

- .0462 

.800 

-.2910 

3.50 

- .0394 

.800 

-.2985 

3.50 

-.0394 

.900 

- .0685 

-5.25 

- .0032 

.900 

-.0689 

-5.25 

- .0032 

.950 

.0253 

-4.50 

- .0048 

.9  50 

.0333 

-4.50 

- .0053 

.975 

• 061  5 

-3.75 

.0031 

.975 

.071  6 

-3.75 

.0019 

.000 

.0902 

-3.00 

.0095 

1 .000 

. 1026 

-3.00 

.0084 

.000 

1.1518 

-2.25 

.01  58 

.000 

1.1498 

-2.25 

.0180 

.004 

.2824 

-1.50 

.0254 

.004 

.2  692 

- 1 .50 

.0281 

.008 

.0387 

-1.25 

.0333 

.008 

.0286 

- 1.25 

.0310 

.020 

-.0325 

- 1 .00 

.0378 

.020 

-.0374 

-1.00 

.0382 

.050 

.0245 

- .75 

.0380 

.050 

.0246 

- .75 

.0398 

. 100 

-.1052 

- .50 

• 0439 

• 100 

-.1073 

-.50 

.0449 

.150 

-.2109 

-.25 

.0441 

. 1 50 

- .2131 

- .25 

.0440 

.200 

-.3148 

.00 

.0383 

.200 

-.3157 

.00 

.0428 

.250 

-.4075 

.25 

.0780 

.2  50 

-.4111 

.25 

.0372 

.3  50 

-.4100 

.50 

.0379 

.3  50 

-.4111 

.50 

.0369 

.450 

-.2613 

.75 

.0393 

.450 

-.2  628 

.75 

.0397 

. S50 

- .0878 

1 .00 

.0384 

.550 

-.0932 

1 .00 

.0403 

• 650 

.0772 

1 .25 

.0398 

.650 

.0768 

1.25 

.0375 

.750 

.2293 

1.50 

.0323 

.750 

.2330 

1.50 

.0313 

.850 

.3175 

1.75 

.0244 

.8  50 

.3249 

1.75 

.0221 

.000 

.0902 

2.00 

.0158 

1.000 

.1026 

2.00 

.0141 

2.25 

- .0082 

2.25 

-.0078 

2.50 

- .0050 

2.  50 

- .00  55 

2.75 

.0013 

2.75 

- .0003 

3.  50 

.0055 

3.50 

.0038 

NR. 

MACH 

E-  6*  RE 

ALPHA 

NR. 

MACH 

E-  6* RE 

ALPHA 

2510 

.760 

13.41 

.50 

251  1 

.40  7 

5.  40 

. 50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

.000 

1.1569 

-5.25 

-.01 18 

.000 

1 .0354 

- 5.25 

-.0138 

.004 

.7113 

-4.50 

-.0064 

.004 

.3556 

-4.50 

- . 0 1 60 

.008 

.4252 

-3.75 

-.0019 

.008 

.0385 

-3.75 

-.0127 

.015 

.1458 

-3.00 

.0050 

.015 

- .2307 

-3*00 

- .0041 

.025 

-.0828 

-2.25 

.0080 

.025 

-.4227 

-2.25 

- .0013 

.040 

-.3471 

-1.50 

.0110 

.040 

- .5772 

-1.50 

- .0076 

.060 

-.4624 

-1.25 

.0085 

.0  60 

-.6214 

-1.25 

- . 0 1 62 

.080 

-.8324 

-1.00 

.0018 

.080 

-.6737 

-1.00 

- .0190 

.100 

-.9150 

-.75 

- .0063 

. 100 

- .6578 

- . 75 

-.0316 

.140 

- .9124 

- • 50 

- .02  56 

. 1 40 

- . 5898 

-.50 

-.0381 

.180 

-.8990 

-.25 

- .0556 

. 1 80 

- . 5545 

- .25 

- .051 6 

.220 

- .9127 

.00 

-.1136 

. 220 

-.5188 

.00 

- .0658 

.260 

-.9063 

.25 

- . 1 8 63 

.2  60 

-.5012 

.25 

-.0827 

.300 

-.8652 

.50 

- .21 56 

. 300 

-.4814 

. 50 

- .0840 

.340 

-.8963 

.75 

- . 1 682 

• 340 

-.4638 

. 75 

- .08  40 

.380 

-.9110 

1.00 

-. 1 709 

. 380 

-.462  5 

1.00 

-.0855 

.420 

-.9020 

1.25 

-.1306 

• 420 

- .4568 

1.25 

- .0791 

.460 

-.8773 

1.50 

- .0959 

• 460 

- . 4440 

1 . 50 

- .0636 

.500 

-.5874 

1.75 

- .0749 

. 500 

- .4537 

1 . 75 

- .0623 

.540 

-.6260 

2.00 

- .0623 

• 540 

- . 4783 

2.00 

- .0610 

.580 

- .7464 

2.25 

- .0548 

. 580 

-.4786 

2.25 

- .051 5 

.620 

- .8096 

2.50 

- .0472 

. 620 

-.4516 

2. 50 

-.0374 

.700 

-.5494 

2.75 

-.0456 

. 700 

- . 4083 

2.75 

- .0398 

.800 

-.3044 

3.50 

-.0394 

.800 

- .2574 

3.  50 

-.0306 

.900 

-.0678 

-5.25 

-.0036 

.900 

- .0807 

- 5.25 

- .0042 

.950 

.0410 

-4.50 

-.0049 

.9  50 

.0191 

-4.  50 

- .0053 

.975 

.0841 

-3.75 

.0029 

.975 

.0628 

-3.75 

-.0019 

1 .000 

. 1188 

-3.00 

.009  7 

1.000 

.0992 

-3.00 

.0060 

.000 

1 . 1 569 

-2.25 

.0180 

.000 

1.0354 

-2.25 

.0077 

.004 

.2895 

•1.50 

.0297 

.004 

.3555 

- 1 . 50 

.01  78 

.008 

.0472 

-1.25 

.0352 

.008 

. 1 397 

-1.25 

.0181 

.020 

- .0224 

-1.00 

.0387 

.020 

.0440 

-1.00 

.0261 

.050 

.0221 

- .75 

• 0453 

.050 

.051  7 

-.75 

.0211 

.100 

-.0997 

-.50 

.0463 

. 100 

• .0476 

-.50 

.0290 

.150 

-.2040 

-.25 

.0493 

. 1 50 

-. 1242 

-.25 

.0327 

.200 

-.3069 

.00 

.0485 

.200 

- . 1892 

.00 

.0328 

.250 

-.3964 

.25 

.0392 

.2  50 

-.2356 

.25 

.0324 

.350 

-.4020 

. 50 

.0433 

.350 

- .2435 

.50 

.0412 

.450 

-.2520 

. 75 

.0430 

. 450 

-.1635 

.75 

.0322 

.550 

-.0899 

1.00 

.0448 

. 550 

- .0879 

1.00 

.0306 

. 650 

.0828 

1.25 

.0460 

. 650 

.0  540 

1.25 

.0340 

.750 

.2435 

1.50 

.0358 

. 7 50 

.1980 

1 . 50 

.0289 

.850 

.3363 

1.75 

.0272 

.8  50 

.2836 

1.75 

.0205 

1.000 

.1188 

2.00 

.0173 

1.000 

.0992 

2.00 

.0107 

2.25 

- .01 18 

2.25 

-.0138 

2.50 

- .0064 

2.  50 

- . 0 1 60 

2.75 

- .0019 

2.75 

- .0127 

3.50 

.00  50 

3.  50 

- .0041 

A3- 1 3 
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NR. 

HACK 

E-  6* RE 

ALPHA 

NR. 

MACH 

E-  64 RE 

ALPHA 

2512 

.499 

5.76 

.50 

251  4 

. 602 

5.86 

.50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

• 000 

1 .0631 

-5.25 

- .0106 

.000 

1.0882 

-5.25 

- .0058 

.004 

.4047 

-4.50 

- .0093 

• 004 

.4805 

-4.  50 

-.0024 

.008 

.0889 

-3.75 

- .0053 

.006 

.1615 

-3.  75 

-.0028 

.015 

- .1958 

-3.00 

- .0008 

• 015 

-.1301 

-3.00 

-.0001 

.025 

• .41 12 

-2.25 

-.0048 

.025 

-.3766 

-2.25 

-.0001 

.040 

- .5878 

-1.50 

- .0062 

.040 

- . 5927 

-1.50 

- .0001 

.060 

- . 649  4 

- 1.25 

-.0151 

.060 

- .6840 

- 1.25 

- .0028 

.080 

- . 7145 

-1.00 

-.0152 

• 080 

- . 7742 

-1.00 

- .0096 

.100 

-.6951 

-.75 

- .0265 

.100 

- .7630 

- .75 

- .01  95 

. 140 

- .6306 

- .50 

- .0391 

• 140 

- . 6905 

- .50 

- .0323 

.180 

- .5881 

- .25 

-.0502 

• 180 

- . 6461 

-.25 

- .0488 

.220 

- . 5601 

.00 

- .0709 

• 220 

-.61  52 

.00 

- .0784 

.2  60 

-.5324 

.25 

- .0866 

• 2 60 

- .5877 

.25 

- .0982 

.300 

-.5157 

. 50 

- .0954 

. 300 

- .5687 

. 50 

-.1111 

.340 

-.4936 

. 75 

- .0946 

• 340 

- . 5441 

.75 

-.1044 

.380 

- . 4869 

1.00 

-.0906 

• 380 

-.5350 

1.00 

-.1006 

. 420 

-.4808 

1 .25 

- .0840 

. 420 

-.5342 

1.25 

- .0892 

. 460 

-.4735 

1.50 

-.0729 

• 4 60 

- .52  63 

1.50 

- .0742 

. 500 

- .4810 

1.75 

- .0626 

. 500 

-.5261 

1.75 

- .0629 

. 540 

-.4983 

2.00 

- .0544 

• 540 

-.5428 

2.00 

- .0565 

. 580 

- .4977 

2.25 

- .0457 

. 580 

-.5406 

2.25 

- .051  6 

. 620 

-.4798 

2.  50 

- .0485 

. 620 

- • 5205 

2.  50 

- .0468 

. 700 

- .4347 

2.  75 

- .0409 

• 700 

- . 4690 

2.75 

- .0385 

. 800 

- .2764 

3.50 

-.0264 

• 800 

- . 3018 

3.  50 

- .0298 

.900 

- .0900 

-5.25 

- .0045 

.900 

- .0907 

-5.25 

.0046 

.9  50 

.0126 

-4.  50 

-.0045 

.9  50 

.0197 

-4.  50 

- .0006 

.975 

.0565 

-3.75 

- .0000 

.975 

.0623 

-3.75 

.0066 

i .000 

.0965 

•3.00 

.00  40 

1 .000 

.1034 

- 3.00 

.0112 

.000 

1 .0631 

-2.25 

.0063 

.000 

1 .0882 

-2.25 

.0)67 

.004 

.3448 

-1.50 

.01  76 

.004 

.3457 

-1.50 

.0237 

.008 

.1269 

- 1.25 

.0171 

.006 

.1167 

- 1.25 

.0277 

.020 

.0372 

-1.00 

.0284 

.020 

.0236 

-1.00 

.0319 

.0  50 

• 0465 

-.75 

.0280 

• 0 50 

.0394 

- . 75 

.0324 

. l‘«0 

- .0528 

- .50 

.0280 

. 100 

- .0669 

- . 50 

.0373 

. 1 50 

-.1370 

-.25 

.0332 

. 1 50 

-.1535 

- .25 

.0409 

.200 

-.2060 

.00 

.0341 

.200 

-.2336 

.00 

.041  6 

.2  50 

-.2587 

.25 

.03  50 

• 2 50 

- .2872 

.25 

.0441 

.350 

- .2618 

.50 

.0388 

• 3 50 

- .2871 

.50 

• 0463 

. 450 

- . 1806 

.75 

.0352 

. 450 

- .2052 

.75 

.0418 

.550 

- .0">62 

1.00 

.0395 

• 550 

- .0781 

1.00 

.0445 

.650 

.0574 

1.25 

.0338 

• 650 

.0669 

1.25 

.0437 

.750 

.2002 

1.50 

.0289 

. 750 

.2099 

1.50 

.0337 

• 8 50 

.2868 

1 . 75 

.0208 

•8  50 

.2962 

1.75 

.0269 

1 .000 

.0965 

2.00 

.0158 

1 .000 

.1034 

2.00 

.0177 

2.25 

- .0106 

2.25 

- .0058 

2.  50 

- .0093 

2.50 

- .0024 

2.75 

- .0053 

2.75 

- .0028 

3.50 

- .0008 

3.50 

- .0001 

NR. 

MACH 

E-  6* RE 

ALPHA 

NR. 

MACH 

E-6*RE 

ALPHA 

251  7 

.717 

5.81 

.50 

2518 

. 739 

5.87 

.50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

.000 

1 .1355 

-5.25 

- .00  52 

.000 

1 • 1398 

-5.25 

.009  6 

.004 

.6263 

-4.  50 

- .0020 

• 004 

. 6587 

-4.50 

- .0049 

.008 

.32  68 

-3.75 

.0010 

.006 

.3681 

-3.75 

- .0003 

.015 

.029  7 

-3.00 

• 00  30 

.01  5 

.0  782 

-3.00 

.0040 

.025 

-.2151 

-2.25 

.0057 

.025 

-.1704 

-2.25 

.0070 

.0  40 

-.4782 

-1.50 

.0077 

.0  40 

- .4244 

-1.50 

.0070 

.0  60 

-.6255 

-1.25 

.0011 

.0  60 

- .5678 

-1.25 

.0056 

.080 

- . 9 69  4 

-1.00 

.0003 

.080 

-.8896 

-1.00 

.0016 

.100 

- 1.0128 

-.75 

-.0144 

.100 

- .9703 

-.75 

- .0132 

. 1 40 

-.7779 

-.50 

- .0276 

. 1 40 

- .9287 

- .50 

- .0272 

• if  J 

-.7876 

-.25 

- .0560 

. 180 

- .9005 

-.25 

- .0577 

.220 

-.7697 

.00 

- .0973 

.220 

- .8575 

.00 

-.1027 

.2  60 

-.7160 

.25 

-.1354 

.2  60 

-.7998 

.25 

-.1535 

. 308 

-.6855 

. 50 

-.1 602 

. 300 

- . 6767 

.50 

-.1773 

.340 

- . 6477 

.75 

-.1365 

. 340 

- • 6601 

.75 

-.1478 

. 380 

- .641 1 

1.00 

-.1376 

.380 

-.6673 

1.00 

-.1472 

. 420 

-.6394 

1.25 

-.1107 

. 420 

-.  6739 

1.25 

-.1182 

. 460 

-.6399 

1 . 50 

- .0865 

. 460 

- • 6736 

1.50 

- .0870 

. 500 

-.6382 

1.75 

- .0685 

. 500 

-.6736 

1.75 

-.0716 

. 540 

- • 6660 

2.00 

- .0581 

. 540 

- .7122 

2.00 

- .0609 

. 580 

- .6634 

2.25 

- .0535 

. 580 

-.7243 

2.25 

-.0538 

. 620 

- .6358 

2. 50 

-.0416 

. 620 

-.6713 

2.  50 

- .0488 

. 700 

-.5374 

2.75 

- .041  5 

. 700 

-.5557 

2.75 

- .0458 

.800 

-.3127 

3.50 

- .0326 

. 800 

- • 3054 

3.50 

- .0373 

.900 

- .0812 

-5.25 

- .0002  1 

. 900 

- .0740 

-5.25 

- .0047 

.9  50 

.0236 

-4.  50 

- .0009 

.9  50 

.0262 

-4.  50 

-.0016 

.975 

.0649 

-3.75 

.00  60 

.975 

.0674 

-3.75 

.00  62 

1.000 

.0954 

-3.00 

.0081 

1.000 

.0936 

-3.00 

.0106 

.000 

1.1355 

-2.25 

.0160 

.000 

1.1398 

-2.25 

.0179 

.004 

• 3200 

-1.50 

.0257 

.004 

.3061 

-1.50 

.0298 

.008 

.0794 

-1.25 

.0293  , 

.008 

.0620 

-1.25 

• 0331 

.020 

-.0038 

-1.00 

.0366 

.020 

-.0145 

- 1.00 

.03  62 

.050 

.0271 

-.75 

• 0365 

.0  50 

.0256 

-.75 

.0376 

.100 

- .0871 

- .50 

.0404 

. 100 

- .0956 

-.50 

.0435 

. 1 50 

-.1885 

-.25 

.0400  | 

. 1 50 

- .1978 

-.25 

• 0421 

.200 

- .2800 

.00 

.0397 

.200 

• .2936 

.00 

.0429 

.250 

- .3575 

.25 

.0395 

.2  50 

-.3795 

.25 

.041  I 

.350 

-.3610 

.50 

.0410  1 

.350 

-.3819 

.50 

.0394 

. 450 

-.2369 

.75 

.0405 

. 450 

- .2502 

.75 

.041  7 

.550 

-.0855 

1.00 

.0424 

. 550 

- .0881 

1.00 

.0423 

. 650 

.0764 

1 .25 

.0399 . 

.650 

.0786 

1.25 

.0410 

.750 

.2236 

1.50 

.0325 

.750 

.2257 

1.50 

.0352 

.650 

.3116 

1.75 

.0236  1 

.650 

.3159 

1.75 

.02  43 

1.000 

.0954 

2.00 

• 0164 

1.000 

.0936 

2.00 

.0103 

2.25 

- .0052 

2.25 

-.0096 

2.  50 

- .0020  1 

2.50 

-.0049 

2.75 

.0010 

2.75 

-.0003 

3.50 

• 0030  | 

3.50 

.0040 

NR. 

MACH 

E-  6*RE 

ALPHA 

NR. 

MACH 

E-  6* RE 

ALPHA 

2515 

.650 

5.80 

.50 

2516 

. 702 

5.88 

• 50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

.000 

1.1056 

-5.25 

-.0075 

.000 

1 .1260 

-5.25 

- .0089 

.004 

.5319 

-4.50 

• .0060 

.004 

.6074 

-4.  50 

- .0039 

.008 

.2136 

-3.75 

- .0028 

.008 

.2984 

-3.7S 

- .0035 

• 015 

-.0837 

-3.00 

-.0007 

.015 

.0019 

-3.00 

- .0005 

.025 

-.3334 

-2.25 

- .0003 

.025 

- .2499 

-2.25 

- .0002 

.040 

-.5743 

-1.50 

- .0018 

.040 

-.5101 

-1 . 50 

.0001 

.060 

-.6938 

-1.25 

- .0064 

.060 

- .6554 

-1.25 

.0024 

.080 

-.8393 

-1.00 

- .0071 

.080 

-1.0154 

-1.00 

- .00  69 

.100 

-.8133 

-.75 

-.0200 

. 100 

-.8174 

-.75 

- . 0 1 42 

.140 

-.7278 

-.50 

- .0333 

. 1 40 

- .7903 

-.50 

- .0294 

.180 

- .6914 

-.25 

- .0526 

. 160 

- . 7567 

- .25 

- .0563 

.220 

- .6608 

.00 

- .0873 

.220 

-.7292 

.00 

- .0929 

.260 

-.6342 

.25 

-.1147 

.260 

- . 6900 

.25 

-.1361 

.300 

-.6109 

. 50 

-.1286 

.300 

- . 6634 

• 50 

-.1536 

.340 

-.5820 

. 75 

-.1171 

.340 

-.6284 

.75 

-.1286 

.360 

-.5733 

1.00 

-.1169 

. 380 

-.6214 

1 .00 

- . 1314 

.420 

- .5667 

1.25 

- . 1000 

. 420 

-.6138 

1 -25 

-.1097 

.460 

-.5637 

1.50 

-.0795 

. 460 

-.6119 

1 . 50 

- .0850 

• 500 

-.5617 

1.75 

- .071  1 

. 500 

-.6123 

1.75 

- .0667 

• 540 

-.5800 

2.00 

- .0625 

. 540 

- .6361 

2.00 

- .061 4 

• 580 

-.5789 

2.25 

- .0532 

. 580 

- . 6367 

2.25 

- .0530 

.620 

- .5571 

2.50 

- .0490 

. 620 

- . 6121 

2.50 

- .0483 

.700 

-.4986 

2.75 

- .0432 

• 700 

-.  5269 

2.  75 

-.0438 

.800 

-.3071 

3. 50 

- .0350 

.800 

-.3115 

3.50 

-.0370 

• 900 

- .0898 

-5.25 

- .0004 

.900 

- .0829 

-5.25 

- .0020 

.9  50 

.0186 

-4.  50 

- .00)9 

.950 

.0238 

-4.  50 

- .0023 

.975 

.0  629 

-3.75 

.0075 

.975 

.0646 

-3.75 

.0021 

1 .000 

.0994 

-3.00 

.0084 

1.000 

.0970 

-3.00 

.00  38 

.000 

1 .1056 

-2.25 

.01  50 

.000 

1 . 1260 

-2.25 

.0137 

.004 

.3366 

-1.50 

.0224 

.004 

.3166 

-1.50 

.0240 

.008 

. 1041 

-1.25 

.0257 

.008 

.0862 

- 1.25 

.02  79 

.020 

.0147 

- 1.00 

.0318 

.020 

- .0020 

- 1 .00 

.0311 

.050 

.0348 

-.75 

.0318 

.0  50 

.0280 

- .75 

.036) 

.100 

- .0758 

-.50 

.0382 

. 100 

- .0880 

-.50 

.0390 

. 1 50 

- . 1 670 

- .25 

.0414 

• 1 50 

-.1015 

-.25 

.041  5 

.200 

-.2502 

.00 

.0398 

.200 

- .2741 

.00 

.0430 

.2  50 

- .3161 

.25 

.0418 

.2  50 

- . 3445 

• 25 

.0378 

• 350 

- .31 72 

. 50 

• 0395 

.3  50 

- . 3484 

.50 

.0386 

. 450 

- .2166 

.75 

.0415 

. 450 

- .2334 

• 75 

.0412 

.550 

-.0821 

1.00 

.041  1 

. 550 

- .0834 

1 .00 

.0397 

• 650 

.071  1 

1 .25 

.0402 

. 650 

.0707 

1.25 

.0385 

• 750 

.2154 

1.50 

.0348 

.750 

.2204 

1.50 

.0321 

• 650 

.302  7 

1 . 75 

.0237 

• 8 50 

.3124 

1 • 75 

.0274 

1.000 

.0994 

2.00 

.0177 

1.000 

.0970 

2.00 

.01  76 

2.25 

- .0075 

2.25 

- .0089 

2.  50 

- .00  60 

2*50 

- .0039 

2.75 

-.0028 

2.  75 

- .0035 

3.50 

- .0007 

3.50 

- .0005 

NR. 

MACH 

E-  6* RE 

ALPHA 

NR. 

MACH 

E-  6* RE 

ALPHA 

»519 

.751 

5.96 

.50 

2 520 

.759 

5.97 

.50 

X/L 

CP 

XV/L 

CPV 

X/L 

CP 

XV/L 

CPV 

•000 

1.1453 

-5.25 

• .0094 

.000 

1 .1476 

-5.25 

- .0084 

.004 

.6831 

-4.  50 

- .0063 

.00  4 

.69  58 

-4.  50 

- .0052 

• 008 

.3919 

-3.75 

- .0026 

• 008 

.4149 

-3.75 

- .0003 

.01  5 

.1111 

-3.00 

.005) 

.01  5 

.1319 

-3.00 

.0055 

.025 

-.1378 

-2.25 

.0074 

.025 

-.1116 

-2.25 

.0107 

.040 

-.3905 

-1.50 

.0082 

.940 

- .3656 

-1.50 

.0112 

.060 

-.5370 

-1.25 

.0060 

.060 

- .5148 

-1.25 

.0110 

• 080 

- .8466 

• 1.00 

.002  6 

.080 

-.8160 

-1.00 

.0040 

• 100 

- .9285 

-.75 

-.0097 

. 100 

- .9087 

-.75 

- .0073 

. 1 40 

-.9139 

-.50 

- .0248 

. 1 40 

- .8958 

-.50 

- .0258 

• 160 

-.9032 

-.25 

-.0578 

. 180 

- .8929 

-.25 

- .0582 

• 220 

- .9096 

.00 

-.1084 

.220 

- .9124 

.00 

- .1092 

• 260 

- .8672 

.25 

-.1619 

.260 

- .8951 

.25 

-.1733 

• 300 

- .881  1 

.50 

-.1851 

.300 

- . 0845 

.50 

- .2066 

.340 

-.8641 

.75 

-.1546 

. 340 

-.9081 

.75 

- . 1 620 

.380 

- .6438 

1.00 

-.1544 

. 380 

- .9062 

1 .00 

-.1631 

.420 

- .6321 

1.25 

- .1200 

. 420 

- .89  63 

1.25 

- .1264 

. 460 

- .6474 

1.50 

- .0928 

• 460 

- . 5831 

1.50 

- .0977 

. 500 

- .6712 

1.75 

- .0722 

. 500 

-.5788 

1.75 

- .0723 

. 540 

-.7345 

2.00 

- .0618 

• 540 

- . 6447 

2.00 

- .0648 

. 580 

-.7962 

2.25 

-.0528 

. 5 80 

-.7539 

2.2  5 

-.0524 

• 620 

-.7729 

2.  50 

- .0478 

.620 

- .81 67 

2.50 

- .0515 

• 700 

-.5483 

2.75 

-.0466 

.700 

- . 5402 

2.75 

- .0488 

• 800 

-.3016 

3.50 

- .0373 

.800 

- .29  62 

3.50 

- .0400 

.900 

-.0724 

- 5.25 

- .0037 

.900 

-.0694 

-5.25 

- .001  1 

.9  50 

.0265 

-4.50 

- .0043 

.950 

.0282 

-4.50 

- .0023 

• 975 

.0655 

-3.75 

.0040 

.975 

.0643 

-3.75 

.0042 

1.000 

.0926 

-3.00 

.0073 

1.000 

.0951 

-3.00 

.0124 

• 000 

1.1453 

-2.25 

.0180 

.000 

1 . 1 476 

-2.25 

.0200 

• 004 

.2916 

-1.50 

.0280 

.00  4 

.2836 

-1.50 

.0283 

.000 

.0536 

-1.25 

.0307 

.008 

.0406 

- 1.25 

. 0366 

• 020 

-.0251 

-1.00 

.041  1 

• 020 

- .0307 

-1.00 

.0398 

• 050 

.0207 

-.75 

.041  I 

.050 

.0177 

-.75 

.0415 

.100 

-.0975 

-.50 

.0444 

.100 

- .0992 

-.50 

.0468 

.150 

-.2049 

-.25 

.0436 

. 1 50 

- .2088 

- .25 

.0465 

.200 

- .3053 

.00 

.0436 

.200 

-.3128 

.00 

.0483 

• 250 

-.3928 

.25 

.0400 

• 250 

- . 4060 

.25 

.0379 

.350 

-.3965 

. 50 

.041  7 

.350 

- . 4089 

. 50 

.0375 

.450 

-.2551 

.75 

.0398 

.450 

- .2601 

.75 

.0407 

• 550 

-.0901 

1.00 

.0431 

• 550 

- .0883 

1.00 

.0423 

• 650 

.0771 

1 .25 

.0442 

• 650 

.0792 

1.25 

.0406 

.750 

.2284 

1.50 

.0320 

.750 

.2284 

1.50 

.0319 

.850 

.3173 

1.75 

.0250  1 

.850 

.3212 

1.75 

.02  52 

1.000 

.0926 

2.00 

.0166 

1.000 

.0951 

2.00 

.0157 

2.25 

-.0094 

2.25 

- .0084 

2.50 

-.0063  | 

2.50 

- .0052 

• 

2.75 

-.0026 

2.75 

- .0003 

3.50 

.0051  , 

3.  50 

.0055 

A3- 1 4 
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NR. 

MACH 

E-6*RE 

ALPHA 

NR. 

MACH 

E-6*RE 

ALPHA 

2 521 

. 770 

5.99 

. 50 

2522 

.779 

5.89 

.50 

X/L 

CP 

XW/L 

CPW 

X/L 

CP 

XW/L 

CPW 

.000 

1.1567 

-5.25 

- .0077 

.000 

1. 1597 

-5.25 

-.0088 

.004 

.7184 

-4.50 

-.0037 

.004 

.7640 

-4.  50 

- .0057 

.008 

.4418 

-3.75 

.0017 

.008 

. 4790 

-3.75 

.0001 

.01  5 

.1583 

-3.00 

.0072 

.015 

.2053 

-3.00 

.008  7 

.025 

- .0800 

-2.25 

.0118 

.025 

-.041  4 

-2.25 

.0098 

.0  40 

-.3355 

-1.50 

.0103 

.040 

- .2886 

-1.50 

.01  50 

.0  60 

-.4790 

-1.25 

.0103 

.060 

- . 4464 

-1.25 

.0155 

.060 

-.7804 

-1.00 

.0073 

.080 

-.7373 

- 1.00 

.0092 

. 100 

-.8647 

- .75 

- .0049 

. 100 

-.8247 

-.75 

.0003 

. 1 40 

- .8662 

-.50 

- .0186 

. I 40 

- .8282 

-.50 

- .0182 

.180 

- .8702 

- .25 

- .0535 

. 180 

-.8287 

-.25 

- .0494 

.220 

- .8957 

.00 

-.1122 

.220 

-.8571 

.00 

-.1089 

.2  60 

-.8958 

.25 

-.1912 

.260 

- .8649 

.25 

-.1935 

.300 

- .8845 

.50 

-.2272 

.300 

-.8523 

. 50 

- .2446 

.340 

- .9040 

.75 

-.1780 

. 340 

-.8795 

.75 

- . 1879 

.360 

- .9203 

1.00 

-.1783 

. 380 

-.8987 

1 .00 

- . 1866 

. 420 

- .9236 

1.25 

-.1357 

. 420 

-.9080 

1.25 

-.1445 

.460 

- .9273 

1.50 

- .1044 

. 460 

- .9235 

1.50 

- . 1041 

. 500 

-.8953 

1.75 

-.0811 

. 500 

-.9058 

1.75 

- .0784 

. 540 

-.9060 

2.00 

- .0656 

. 540 

-.9213 

2.00 

- .0648 

. 580 

-.9154 

2.25 

- .0523 

.580 

-.9631 

2.25 

-.0515 

. 620 

-.8150 

2.50 

- .0505 

.620 

- .981 1 

2.50 

-.0516 

. 700 

- .5014 

2.75 

- .0463 

.700 

-.5082 

2.75 

-.0482 

.800 

-.281 5 

3.50 

- .0429 

.800 

-.2563 

3.50 

- .0442 

.900 

-.0674 

-5.25 

- .0008 

.900 

-.08  68 

-5.25 

- .00  40 

.9  50 

.0227 

-4.  50 

• .0020 

.9  50 

-.0030 

-4.50 

- .00  40 

.975 

.0579 

-3.75 

.0068 

.975 

.0288 

-3.75 

.00  49 

1.000 

.0865 

-3.00 

.0125 

1.000 

.0581 

-3.00 

.0140 

.000 

1 . 1 567 

-2.25 

.0233 

.000 

1 . 1 59  7 

-2.25 

.0176 

.004 

.2724 

-1.50 

.0332 

.00  4 

.2457 

-1.50 

.0325 

.008 

.0243 

-1.25 

.0377 

.008 

-.0012 

- 1.25 

.0384 

.020 

- .0418 

-1.00 

.042  7 

.020 

-.0593 

-1.00 

.0412 

.0  50 

.0138 

-.75 

.0483 

.0  50 

.0046 

-.75 

.0424 

. 100 

- .1077 

-.50 

.051  1 

. 100 

-.1138 

-.50 

.0450 

. 1 50 

-.2128 

-.25 

.0484 

. 1 50 

-.2277 

- .25 

.0441 

.200 

-.3264 

.00 

.0475 

.200 

-.3369 

.00 

.042  6 

.2  50 

-.4233 

.25 

.0371 

• 250 

- . 4440 

.25 

.0344 

.350 

-.4290 

.50 

.0381 

.3  50 

-.4505 

.50 

.0335 

. 450 

- .2671 

.75 

.0432 

. 450 

-.2731 

.75 

• 0350 

.550 

- .0907 

1 .00 

.0412 

. 550 

-.0989 

1 .00 

.0414 

.650 

.0810 

1.25 

.0454 

. 650 

.0745 

1 .25 

.0362 

.7  50 

• 2321 

1.50 

.0303 

. 750 

• 2273 

1.50 

.0307 

.8  50 

.3223 

1.75 

.0213 

.850 

.3170 

1.75 

.0223 

1.000 

.0865 

2.00 

.01  42 

1.000 

.0581 

2.00 

.0130 

2.25 

- .0077 

2.25 

- .0088 

2.50 

-.0037 

2.  50 

- .0057 

2.75 

.0017 

2.75 

.0001 

3.  50 

.0072 

3.  50 

.0087 

NR. 

MACH 

E-  6*  RE 

ALPHA 

NR. 

MACH 

E-  6* RE 

alpha 

2525 

.760 

4.09 

2.00 

2526 

.760 

5.03 

2.00 

X/L 

CP 

XW/L 

CPU 

X/L 

CP 

XW/L 

CPW 

.000 

1 . 1 506 

-5.25 

- .0102 

.000 

1 . 1 49  7 

-5.25 

- .0084 

.004 

• 51  76 

-4.  50 

- .0027 

.004 

.5074 

-4.  50 

- .001 5 

.008 

.2091 

-3.75 

.0021 

.008 

.2056 

-3.75 

.0003 

.015 

- .0702 

-3.00 

.0086 

.01  «. 

- .A79| 

-3.00 

.0065 

.025 

-.3153 

-2.25 

.0160 

.025 

- . 3227 

-2.P5 

.0131 

.040 

-.5691 

-1 .50 

.01  60 

.040 

-.560? 

- 1 . 50 

.0167 

.060 

- .7521 

- 1.25 

.0117 

.060 

-.7528 

-1.25 

.0126 

.080 

-.8654 

-1.00 

.00  59 

.080 

-.8581 

-1.00 

.0057 

. 100 

-1.0113 

-.75 

- .01 33 

. 100 

-1.0110 

-.75 

-.0131 

. 1 40 

- 1 .0943 

-.50 

- .0366 

. 1 40 

- 1 .098  7 

- .50 

- .0306 

. 180 

- 1 .0907 

-.25 

-.0813 

. 180 

- 1 .0925 

-.25 

- .0800 

.220 

- 1 .0943 

.00 

-.1566 

.220 

- 1 .08v4 

.00 

-.1 603 

.260 

-1.1197 

.25 

- .2609 

.260 

-1.1171 

.25 

- .2625 

. 300 

-1.1 429 

.50 

- .31 74 

. 300 

- 1 . 1 474 

.50 

-.3226 

. 340 

-1.1 389 

. 75 

- .2260 

.340 

-1.1 448 

.75 

- .2345 

. 380 

-1.1 385 

1.00 

- .2252 

.380 

- 1 . 1 428 

1.00 

- .2298 

.420 

-1.1  484 

1 .25 

-.1733 

. 420 

-1.1537 

1.25 

- . 1767 

. 460 

- 1 . 1 655 

1 .50 

- .1284 

. 460 

-1.1713 

1.50 

-.1290 

. 500 

-1.1 638 

1.75 

- .0987 

. 500 

-1.1684 

1.75 

-.0995 

. 540 

•1.0142 

2.00 

- .0812 

. 540 

-1.1586 

2.00 

- .0841 

. 580 

- . 6348 

2.25 

- .0675 

. 580 

- .6774 

2.25 

- .0708 

.620 

-.5487 

2.50 

- .0627 

. 620 

- . 5780 

2.50 

-.0673 

• 700 

- • 460  7 

2.75 

-.0555 

.700 

- . 4660 

2.75 

- .0599 

.800 

-.3288 

3.  50 

- .04 6* 

.800 

-.3363 

3.  50 

- .0489 

.900 

-.2181 

-5.25 

- .0025 

.900 

-.1930 

-5.25 

.0009 

.950 

-.1607 

-4.50 

.0005 

.950 

-.1322 

-4.  50 

.0012 

.975 

-. 1268 

-3.75 

.009  3 

.975 

- . 1092 

-3.  75 

.0082 

1.000 

-.0853 

-3.00 

.0163 

1 .000 

- .0743 

-3.00 

.0155 

.000 

1 . 1 506 

-2.25 

.0276 

.000 

1.1497 

-2.25 

.0296 

.004 

. 568  7 

-1.50 

.0443 

.004 

.5834 

-1.50 

.0463 

.008 

.3527 

- 1 .25 

.0470 

.008 

.3680 

- 1.25 

.0500 

.020 

.2159 

-1.00 

.0582 

.020 

.2240 

- 1.00 

.0601 

.050 

.1678 

-.75 

• 061  1 

.050 

. 1 775 

- .75 

.0633 

. 100 

.0375 

-.50 

.0632 

. 100 

.0421 

-.50 

.0772 

. 1 50 

-.0864 

-.25 

.0663 

. 1 50 

- .0744 

- .25 

.0750 

.200 

- . I960 

.00 

.0719 

.200 

- . 1876 

.00 

.0780 

.250 

-.2969 

.25 

.0657 

.2  50 

- .2825 

.25 

.0737 

.350 

-.3305 

.50 

.0635 

. 3 50 

-.3169 

. 50 

.0664 

.450 

-.2250 

. 75 

.0586 

.450 

-.2180 

.75 

.0660 

. 550 

• .0668 

1.00 

.0587 

. 550 

- .0654 

1.00 

.0595 

.650 

.0764 

1 .25 

.0512 

. 650 

.0847 

1.25 

.0520 

.750 

.2158 

1.50 

.041  3 

. 750 

.2240 

1 . 50 

.0373 

.850 

.2937 

1.75 

.0271 

.850 

.3047 

1.75 

.0299 

1.000 

-.0053 

2.00 

.01  51 

1 .000 

• .0743 

2.00 

.0160 

2.25 

-.0102 

2.25 

- .0084 

2.50 

- .0027 

2.50 

- .001  5 

2.75 

.0021 

• •75 

.0003 

3.50 

.008  6 

3. 50 

.0065 

NR. 

MACH 

E-  6* RE 

ALPHA 

NR. 

MACH 

E-  6*RL 

ALPHA 

2523 

.801 

5.92 

.50 

2 524 

.765 

5.88 

50 

X/L 

CP 

XW/L 

CPW 

X/L 

CP 

XW/L 

CPW 

.000 

1.1559 

-5.25 

- .0124 

.000 

1 . 1 450 

-5.25 

- 

.0100 

.004 

.8109 

- 4.  50 

- .00  59 

.004 

.7175 

-4.50 

- 

.00  48 

.008 

.5472 

-3.75 

- .0012 

.008 

.4372 

-3.75 

.000: 

• 015 

.2804 

-3.00 

.0077 

.015 

. 1 51  5 

-3.00 

.0038 

.025 

.0440 

-2.25 

.0139 

.025 

-.0890 

-2.25 

.0078 

.040 

-.2071 

- 1 . 50 

.0208 

.040 

-.3436 

-1.50 

.0123 

.0  60 

-.3601 

-1.25 

.0223 

.060 

-.4890 

- 1 .25 

■ 0063 

.080 

-.6617 

- 1 .00 

.0225 

.481* 

-.7925 

- 1 .00 

.0042 

. 100 

-.7372 

-.75 

.0105 

. 1 <?  < 

-.8810 

- .75 

- 

.0078 

. 1 40 

- .7301 

- • 50 

-.0015 

. 1 40 

-.8758 

- .50 

- 

.0231 

. 180 

-.7503 

- .25 

-.0328 

. 180 

-.8733 

- .25 

- 

.0582 

.220 

-.7793 

.00 

-.0876 

.220 

- .8970 

.00 

- 

.1110 

.2  60 

-.7888 

.25 

-.1728 

.260 

-.8931 

.25 

- 

.1835 

.300 

-.7822 

.50 

-.2440 

. 300 

-.8706 

• 50 

- 

.2136 

.340 

-.8162 

. 75 

-.1844 

.3  40 

-.9041 

.75 

- 

.1717 

. 380 

-.8382 

1.00 

-.1846 

.380 

-.9158 

1 .00 

- 

. 1692 

. 420 

-.8510 

1.25 

-.1388 

.420 

-.9121 

1 .25 

- 

. 1 347 

. 460 

-.8688 

1 . 50 

- .0972 

. 460 

-.9106 

1 .50 

- 

. 1038 

. 500 

- .8661 

1.75 

-.0733 

. 500 

-.8611 

1 .75 

- 

.0755 

. 540 

-.8830 

2.00 

- .0622 

. 540 

-.7637 

2.00 

- 

.0634 

. 580 

-.9236 

2.25 

- .0516 

.580 

- .6552 

2.25 

- 

.0539 

. 620 

-.9529 

2.50 

-.0516 

• 620 

- . 6409 

2.50 

.0479 

. 700 

- .4409 

2.75 

-.0516 

.700 

- .5275 

2.75 

- 

.0468 

.800 

-.2823 

3.50 

- .0472 

.800 

-.2884 

3.50 

- 

.0363 

.900 

-.1908 

-5.25 

- .0053 

.900 

-.0688 

-5.25 

- 

.0030 

.9  50 

-.  1403 

-4.  50 

- .0032 

.9  50 

.0287 

-4.50 

- 

.00  30 

.975 

-.1211 

-3.75 

.0018 

.975 

.0629 

-3.75 

.0058 

.000 

-.0765 

-3.00 

.0100 

1 .000 

.0879 

-3.00 

.0094 

.000 

1.1559 

-2.25 

.0212 

.000 

1 .1  450 

-2.25 

.0181 

.004 

.1741 

-1.50 

.0332 

.004 

.2830 

-1.50 

.0293 

.008 

-.0832 

-1.25 

.0380 

.008 

.0392 

-1.25 

.0313 

.020 

-.1295 

-1.00 

.0449 

.020 

- .0335 

- 1 .00 

.0403 

• 0 50 

-.0285 

-.75 

.0452 

.0  50 

.0181 

- .75 

.0  409 

. 100 

- . 1 459 

- . 50 

.0447 

.100 

-.1010 

- .50 

.0469 

. 1 50 

- .2613 

-.25 

.0363 

. 1 50 

-.2075 

-.25 

.0474 

.200 

- .3856 

.00 

.0278 

.200 

-.3155 

.00 

.0459 

.2  50 

-.5278 

.25 

.01  76 

.2  50 

-.4150 

.25 

.0394 

.350 

-.688  5 

.50 

.0161 

• 350 

-.4161 

.50 

.0375 

.450 

- .3107 

.75 

.0175 

.450 

- .2586 

.75 

.0398 

. 550 

-.1217 

1 .00 

.0220 

• 550 

-.0895 

1 .00 

.0430 

.650 

.0514 

1 .25 

.0276 

.650 

.0794 

1 .25 

.0403 

.750 

.2077 

1.50 

.0231 

.7  50 

.2297 

1.50 

.0289 

.8  50 

.2926 

1.75 

.0188 

.850 

.3214 

1.75 

.0254 

.000 

-.0765 

2.00 

.0078 

1 .000 

.0879 

2.00 

.0173 

2.25 

-.0124 

2.25 

.0100 

2.  50 

-.0059 

2.50 

.0048 

2.  75 

- .0012 

2.75 

.0001 

3.50 

.0077 

3.50 

.0038 

NR. 

MACH 

E- 6*  RE 

ALPHA 

NR. 

MACH 

E-  6*RE 

ALPHA 

2527 

.7  60 

5.94 

2.00 

2528 

.759 

13.49 

2 

.00 

X/L 

CP 

XW/L 

CPW 

X/L 

CP 

XW/L 

CPW 

.000 

1 . 1 524 

-5.25 

- .0098 

.000 

1 • 1 550 

-5.25 

- .008  4 

.004 

.5132 

-4.50 

- .0045 

.004 

.5193 

-4.50 

- .0047 

.008 

.2072 

-3.75 

.0044 

.008 

.2235 

-3.75 

.0047 

.01  5 

- .0732 

-3.00 

.0112 

.015 

- .0366 

-3.00 

.0103 

.025 

-.3135 

-2.25 

.0161 

.025 

- .2803 

-2.25 

.01  49 

.040 

-.5501 

-1.50 

.0168 

.0  40 

- . 5309 

-1.50 

.01  58 

.060 

-.7416 

- 1 .25 

.01  16 

.0  60 

- .7227 

-1.25 

.01  49 

.080 

- .8860 

- 1 .00 

.0018 

.080 

- .8879 

- 1 .00 

.0078 

.100 

-1.0101 

- .75 

- .01 1 3 

. 100 

- 1 .01  19 

- .75 

- .0094 

. 1 40 

- 1 .0939 

-.50 

- .0364 

. 1 40 

- 1 .0983 

- • 50 

- .0331 

. 180 

- 1 .0864 

-.25 

- .0794 

• 180 

- 1 .0905 

- .25 

- .0787 

.220 

- 1 .0944 

.00 

- . 1 59  5 

. 220 

- 1 .0984 

.00 

-.1572 

.260 

-1.1156 

.25 

- .2663 

.260 

-1.1319 

.25 

- .2703 

.300 

•1.1405 

.50 

- . 3299 

. 300 

-1.1  396 

.50 

- .3434 

.3  40 

-1.1 465 

.75 

-.2326 

. 3 40 

-1.1 480 

.75 

-.2389 

.380 

- 1 .1400 

1 .00 

-.2325 

. 380 

-1.1342 

1 .00 

- .2392 

.420 

-1.1 439 

1 .25 

- . 1 780 

. 420 

-1.1 446 

1 .25 

- . 1 779 

.460 

-1.1679 

1.50 

- . 1259 

. 460 

-1.1 642 

1 .50 

- . 1 3?  3 

.500 

-1.1655 

1.75 

- .0975 

. 500 

- 1 . 1 763 

1.75 

- .0974 

. 540 

- 1 .1997 

2.00 

- .0824 

. 540 

- 1 .2077 

2.00 

- .0787 

.580 

- .7997 

2.25 

- .0694 

. 580 

- 1 .2357 

2.25 

- . 0 69  5 

. 620 

-.6161 

2.50 

- .0604 

.620 

- .8851 

2.50 

- .0640 

. 700 

- .4784 

2.75 

- .0602 

. 700 

- . 5007 

2.75 

- .0547 

.800 

-.3306 

3.50 

- .0478 

.800 

- .2965 

3.50 

- .0513 

.900 

- . 1952 

-5.25 

- .0018 

.900 

- . 1 308 

-5.25 

- .0031 

.950 

-.1175 

-4.50 

.0003 

.9  50 

- .0448 

-4.50 

- .0033 

.975 

-.1013 

-3.75 

.0092 

.975 

• .0044 

-3.75 

.0094 

1 .000 

- .0551 

-3.00 

.0188 

1 .000 

.0186 

-3.00 

• 01  57 

.000 

1 . 1 52  4 

-2.25 

.0295 

.000 

1.1550 

-2.25 

.02  78 

.004 

.5777 

-1.50 

.0463 

.004 

.571  6 

-1.50 

.0432 

.008 

.3592 

-1.25 

.0523 

.008 

.368  5 

- 1.25 

.0523 

.020 

.2291 

- 1 .00 

.0586 

.020 

.2329 

-1.00 

.0630 

.050 

.1820 

- .75 

.0654 

.050 

.1906 

- .75 

.0663 

.100 

.041  6 

-.50 

.0688 

. 100 

.0501 

- .50 

.0743 

. 1 50 

-.0767 

-.25 

.0778 

• 1 50 

- .0651 

-.25 

.0774 

.200 

- .1836 

.00 

.0776 

.200 

- . 1 758 

.00 

.0819 

.2  50 

- .2801 

.25 

.0711 

• 2 '•A 

- .2666 

.85 

. P-".  * 

.350 

-.3176 

.50 

.0685 

. 150 

- .2984 

'•’2  3 

.450 

- .2102 

.75 

.0657 

- .2018 

.75 

.0669 

.550 

- .0670 

1 .00 

.0631 

. 55  C 

- . 0639 

1 .00 

• 3<32 

. 650 

.0886 

1 .25 

.0530 

• 650 

.0926 

l .25 

.0552 

.7  50 

.2289 

1.50 

.0426 

.7  50 

.2465 

1 .50 

.0427 

.8  50 

.3093 

l .75 

.0295 

.8  50 

.3333 

1.75 

.0317 

1 .000 

- .0551 

2.00 

.0187 

1 .000 

.0186 

2.00 

.0197 

2.25 

- .0098 

2.25 

- .0084 

2.50 

- .0045 

2.50 

- .0047 

2.75 

.0044 

2.75 

.0047 

3.50 

.01  12 

3.  50 

.0103 

A.M5 


Table  3.4  Concluded 


NR* 

MACH 

E-6#RE 

ALPHA 

NR. 

HACH 

E-  6*RE 

ALPHA 

NR. 

HACH 

E-  6 

ALPHA 

2 529 

*7  58 

11.78 

2.00 

2530 

. 759 

9.96 

2.00 

2531 

.762 

7.81 

2.00 

X/L 

CP 

XW/L 

CPV 

X/L 

CP 

X%/L 

CPU 

X/L 

CP 

XV/L 

CPW 

.000 

1 • 1 520 

-5.25 

- .0104 

.000 

1 . 1 49  5 

-5.25 

- .0103 

.000 

I .1538 

-5.25 

- .0107 

.004 

• 5245 

-4.50 

- .00  49 

.004 

.5143 

-4.50 

- .0051 

.004 

.5313 

-4.50 

- .0053 

• 008 

• 2230 

-3.75 

.0009 

.008 

.2265 

-3.  75 

.0018 

.008 

.2253 

-3.75 

.0008 

• 015 

- .051 4 

-3.00 

.0096 

.015 

- .0753 

-3.00 

.0112 

.01  5 

- .0497 

-3.00 

.0086 

.025 

- .2879 

-2.25 

.0120 

.025 

- .2968 

-2.25 

.0161 

.025 

- .2836 

-2.25 

.0146 

.040 

- • 5370 

-1.50 

.0139 

.0  40 

-.  5342 

-1.50 

.0170 

.0  40 

-.5211 

-1.50 

.0171 

.060 

-.7280 

-1.25 

.0125 

.0  60 

-.7309 

- 1.25 

.0118 

.0  60 

-.7086 

-1.25 

.01  10 

.080 

-.8977 

- 1 .00 

.0009 

.080 

- .891 5 

- 1 .00 

.0063 

.060 

- .8726 

- 1 .00 

.0042 

* 100 

-1.0184 

- .75 

- .01 41 

. 100 

- 1 .0228 

-.75 

- .01 16 

.100 

- .9986 

-.75 

- .01 39 

* 1 40 

-1.1018 

- .50 

- .0344 

. 1 40 

- I . 1047 

-.50 

- .0361 

. 1 40 

-1  -0776 

-.50 

- .0330 

* 180 

-1*1021 

- .25 

- .0843 

. 180 

-1 .1019 

-.25 

- .0784 

. 180 

- 1 .0793 

-.25 

- .0786 

.220 

- 1 *1053 

.00 

-.1638 

.220 

- 1 .1033 

.00 

- . 1610 

• 220 

- 1 .0866 

.00 

- .1600 

*260 

-1 .1384 

.25 

- .2712 

.2  60 

-1.1305 

.25 

- .2689 

• 260 

-1.1133 

•25 

-.2615 

.300 

-1 .1514 

.50 

- . 3429 

. 300 

-1.1 546 

.50 

- .3422 

• 300 

- 1 .1294 

•50 

-.3297 

*340 

-1.1  492 

.75 

- .2394 

.340 

-1 .1537 

.75 

- .2405 

. 340 

-i  .1339 

•75 

- .2349 

. 380 

-1.1427 

1 .00 

- .2423 

.380 

-1.1 440 

1 .00 

-.2371 

.380 

-1  *1251 

1.00 

- .2348 

. 420 

-1.1 473 

1 .25 

- . 1 789 

.420 

-1 . 1 506 

1 .25 

-.1816 

. 420 

-1.1327 

1.25 

1765 

. 460 

-1 .1723 

1 .50 

-.1312 

. 460 

-1.1759 

1.50 

-.1307 

• 460 

-1.15/5 

1 .50 

- . 1281 

• 500 

- 1 .1677 

1.75 

-.1017 

. 500 

-1.1761 

1.75 

- .1020 

. 500 

-1.1 622 

1 .75 

- .09  69 

*540 

- 1 .2098 

2.00 

- .0830 

. 540 

-1 .2077 

2.00 

- .0864 

• 540 

-1 .1899 

2.00 

- .0842 

. 580 

-1  .2420 

2.25 

- .0694 

. 580 

-1.2316 

2.25 

- .0684 

• 580 

- .9737 

2.25 

- . 0686 

. 620 

- • 8296 

2. 50 

- .0629 

. 620 

- .7653 

2.50 

-.0643 

.6  20 

-.6275 

2.  50 

- .0605 

• 700 

- . 4961 

2.75 

- .0590 

• 700 

- .5036 

2.75 

- .061  4 

.700 

- - 4861 

2.75 

- .0596 

.800 

- . 3041 

3.50 

- .0532 

.800 

-.3073 

3.50 

- .0522 

• 800 

-.3190 

3.50 

- .0480 

• 900 

-.1215 

-5.25 

- .0034 

.900 

- . 1 502 

-5.25 

- .00  60 

• 900 

- .1898 

-5.25 

- .0051 

.9  50 

- -0538 

-4.  50 

-.0036 

.9  50 

- .0635 

-4.50 

- .0048 

• 9 50 

-.1373 

-4.  50 

- .00  42 

.975 

- . 0290 

-3.75 

.0043 

.975 

- .0324 

-3.75 

.0055 

• 975 

- . 1037 

-3.75 

.0052 

.000 

.0141 

-3.00 

.01  49 

1 .000 

- .0059 

-3.00 

.0145 

1 .000 

- .0548 

-3.00 

.0137 

■ 000 

1 .1 520 

-2.25 

.0263 

.000 

1 . 1 49  5 

-2.25 

.0281 

.000 

1 . 1 536 

-2.25 

.0255 

.004 

• 5813 

-1.50 

.0420 

.004 

• 5761 

-1.50 

.041  6 

.004 

.5698 

-1.50 

.0428 

• 008 

.361  5 

- 1 .25 

.0492 

.008 

.3601 

- 1 .25 

.0475 

• 006 

.3471 

-1.25 

.0467 

.020 

• 2341 

- 1.00 

.0545 

.020 

.2241 

-1.00 

• 0622 

.020 

.2223 

-1  .00 

• 0573 

.0  50 

• 1913 

-.75 

.0609 

.0  50 

.1901 

- .75 

.0625 

.0  50 

.1852 

-.75 

• 0616 

. 100 

.0458 

- . 50 

.0712 

. 100 

.0501 

-.50 

.0700 

• 100 

.0404 

-.50 

.0700 

* 1 50 

- .0685 

- .25 

.0724 

. 1 S0 

- .0688 

- .25 

• 0762 

. 1 50 

- .071 7 

-.25 

.0757 

.200 

- . 1 773 

.00 

.0766 

.200 

- . 1826 

.00 

• 0789 

.200 

-.1897 

• 00 

.0705 

• 2 50 

- .2696 

• 25 

.0735 

.2  50 

- .2720 

.25 

.0687 

• 250 

- .279  7 

.25 

.0657 

*350 

- .3029 

• 50 

.0672 

.3  50 

-.3076 

.50 

.0676 

.350 

-.3154 

•50 

.0646 

• 450 

- .2021 

.75 

.0642 

450 

-.2076 

.75 

.061  5 

. 450 

-.2088 

•75 

.0610 

. 550 

- .0633 

1 .00 

.0616 

.550 

- .0652 

1 .00 

.0605 

.550 

- .0707 

1 .00 

.0586 

• 650 

.0941 

1 .25 

.0577 

. 650 

.0928 

1 .25 

.0509 

.650 

.0836 

1.25 

.0513 

.7  50 

.2451 

1.50 

.0383 

.7  50 

.2395 

1.50 

.0373 

. 7 50 

.2304 

1.50 

.0378 

.8  50 

.3274 

1 .75 

.0272 

.8  50 

.3256 

1.75 

.0249 

.8  50 

.3129 

1.75 

.02  70 

1 .000 

.0141 

2.00 

.0148 

1 .000 

- .0059 

2.00 

.0118 

1.000 

- .0548 

2.00 

.0144 

2.25 

- .0104 

2.25 

-.0103 

2.25 

- .0107 

2.50 

- .0049 

2.50 

- .0051 

2.50 

- .0053 

2.75 

.0009 

2.75 

.0016 

2.75 

.0008 

3.50 

.0096 

3.50 

• 0112 

3.50 

.0086 

Table  3.  5 ARA  tests.  Airfoil  surface  pressure  distributions. 

Note:  The  aerodynamic  coefficients  are  listed  in  the  respective 
Transition  at  S ^ c on  upper  and  lower  surfaces.  Re  = 6 


plots. 

. 106 


''v  Run 

\ M 

l '■v  ° 

x/c  a 

Ipper  \ 

37 

0.602 

0.78 

Cp  p/H 

o o 

o. 

ll 

58 

.702 

.19 

p/H 

59 

0.701 

0.76 

Cp  P/H 

60 

0.701 

1.71 

Cp  P/H 

61 

0.700 

2.64 

Cp  p/H 

62 

0.700 

3.60 

Cp  p/H 

63 

0.700 

4.59 

Cp  P/H 

69 

0.722 

0.75 

Cp  p/H 

89 

0.741 

0.74 

Cp  P/H 

.000 

O.IOi 

.8031 — 

0.112 

.rm  ■ 

0. 104 

. 7459 

OTTTJZ 

0.084 

.7419 

-0.021 

.7160 

0.  103 

.7336 

0.  106 

.7227 

1.953 

0.017 

.7858 

0.027 

.7262 

0.024 

. 7261 

0.023 

.7257 

0.022 

.7262 

0.015 

. 7249 

-0.064 

. 705  3 

0.027 

.7133 

0.030 

.7025 

1.888 

-0.107 

.7612 

-0.099 

.6951 

-0. 101 

.6950 

-0. 103 

.6944 

-0. 107 

.6944 

-0. 100 

.6965 

-0.136 

.6875 

-0.097 

.6818 

-0.093 

.6698 

1.819 

-0.249 

.7329 

-0.251 

.6572 

-0.257 

.6564 

-0.263 

.6549 

-0.265 

.6552 

-0.241 

. 66  J 5 

-0.243 

.6611 

-0.255 

6412 

-0.253 

.6272 

1.  749 

-0.389 

.7052 

-0.411 

.6176 

-0.425 

.6149 

-0.436 

.6119 

-0.433 

.6136 

-0.380 

.6273 

-0.364 

.6313 

-0.430 

.5961 

-0.433 

.5792 

1.698 

-0.458 

.6915 

-0.494 

.5968 

-0.518 

.5919 

-0.537 

.5869 

-0.528 

.5901 

-0.450 

.6099 

-0.452 

.6094 

-0.531 

.5700 

-0.54J 

.5496 

).  659 

-0.496 

.6839 

-0.541 

.5854 

-0.572 

.5783 

-0.598 

.5718 

-0.582 

.5767 

-0.493 

.5994 

-0.530 

.5901 

-o.so- 

.5539 

-0.615 

.5  305 

3.619 

-0.512 

.680 

-0.559 

.5808 

-0.600 

.5715 

-0.632 

.5634 

-0.609 

.5702 

-0.536 

.5888 

-0.616 

.5689 

. b29 

.5449 

-0.660 

.5184 

3.579 

-0.532 

.6768 

-0.579 

.5758 

-0.628 

.5645 

-0.666 

.5549 

-0.625 

.5661 

-0.617 

.5688 

-0. 728 

.5413 

663 

. 5362 

-0.709 

.5055 

3.540 

-0.533 

.6765 

-0.576 

.5765 

-0.633 

.5633 

-0.677 

.5523 

-0.614 

.5690 

-0.729 

.5412 

-0.824 

.5176 

-0.669 

.5344 

-0.716 

.5037 

0.499 

-0.540 

.6751 

-0.577 

.576 2 

-0.640 

.5615 

-0.687 

. 5498 

-0.603 

.5716 

-0.852 

.5107 

-0.904 

.4976 

-0.675 

.5330 

-0.708 

.5056 

0.460 

-0.544 

.6743 

-0.575 

.5769 

-0.644 

.5605 

-0.692 

.5485 

-0.610 

.5699 

-1 .047 

.4625 

-0.987 

.4772 

-0.680 

.5317 

-0.686 

.5115 

0.419 

-0.555 

.6722 

-0.578 

.5760 

-0.655 

. 5579 

-0.697 

.5422 

-0.679 

.5529 

-1.589 

. 3285 

-1.231 

.4168 

-0.689 

.5293 

-0.641 

.52  36 

0.379 

-0.555 

.6722 

-0.569 

.5784 

-0.651 

.5587 

-0.681 

.5513 

-1.072 

.4555 

-1.586 

.3294 

-1.483 

.3546 

-0.680 

.5316 

-0.580 

. 5400 

0.339 

-0.552 

.6727 

-0.554 

.5820 

-0.643 

.5607 

-0.668 

.5546 

-1.438 

. 3649 

-1.599 

.3262 

-1.672 

. 3080 

-0.669 

.5345 

-0.664 

.5175 

0.  300 

-0.575 

.6681 

-0.566 

.5791 

0.667 

.5549 

-0.661 

.5563 

-1.462 

. 3591 

-1.609 

. 3237 

-1.687 

. 3042 

-0.686 

.5301 

-0.990 

.4  305 

0.25C 

-0.608 

.6617 

-0.583 

. 5748 

-0.708 

.5446 

-1.136 

.4385 

-1.465 

.3592 

-1.605 

.3247 

-1.693 

.3027 

-0.684 

.5307 

-1.018 

.42  30 

0.  139 

-0.66' 

.6510 

-0.629 

. 56  34 

-0. 780 

.5249 

-1.281 

.4025 

-1.486 

.3531 

-1.620 

.3211 

-1.701 

.3007 

1 .010 

.4465 

-1 .019 

.4228 

0.  149 

-0.727 

.6379 

-0.674 

.5523 

-0.868 

.5049 

-1.274 

.4043 

-1.459 

.3597 

-1.600 

.3260 

-1.671 

. 1081 

-0.977 

.4551 

-1.008 

.4258 

0.  101 

-0.797 

.6240 

-0.676 

.5517 

-1.095 

.4487 

-1.229 

.4155 

-1.409 

.3722 

-1.534 

.3423 

-1.608 

.32  36 

-1.036 

.4  399 

-0.996 

.4289 

0.075 

-0.885 

.6066 

-0.705 

.5446 

-0.940 

.4872 

-1.190 

.4251 

-1 .360 

. 384  3 

-1 .485 

. 3543 

-1.568 

.3336 

-0.876 

.4811 

-0.822 

.4752 

0.050 

-0.819 

?6I97 

-0.531 

.5877 

-0.769 

.5295 

-0.973 

.4790 

-1.129 

.4413 

-1.249 

.4126 

-1.366 

.3835 

-0.722 

.5209 

-0.669 

.5160 

0.026 

-0.513 

.6805 

-0.152 

. 6R  1 8 

-0. 381 

.6256 

-0.596 

.5723 

-0.809 

.5207 

-1.019 

.4695 

-1.139 

.4  396 

-0.333 

.6212 

-0.279 

.6201 

0.016 

-0.295 

. 7238 

0.096 

.74  35 

-0. 141 

.6853 

-0.376 

.6268 

-0.612 

.5694 

-0.837 

.5145 

-0.998 

.4744 

-0.095 

.6825 

-0.042 

.6834 

0.008 

0.097 

.8018 

0.462 

.8  144 

0.252 

. 7827 

0.040 

. 7300 

-0. 168 

.6792 

-0.351 

.6344 

-0.464 

.6064 

0.292 

.7822 

0.335 

. 7640 

0.002 

0.685 

.9187 

0.950 

.9554 

0.799 

.9182 

0.630 

.8763 

0.449 

.8318 

0.261 

.7856 

0.  141 

.7560 

0.826 

.9199 

0.857 

.9232 

Lower 



0 

1 .088 

.9988 

1.124 

.9987 

1 .127 

.9995 

1.099 

.9926 

1.028 

.9752 

0.933 

.9516 

0.857 

.9330 

J.  135 

.9995 

1.142 

.9992 

0.003 

0.784 

.9383 

0.533 

.8518 

0.770 

.91  1 1 

0.934 

.9517 

1 .044 

.9790 

1.098 

.9925 

1.120 

.9979 

0.762 

.9034 

0.748 

.8942 

0.01 1 

0.088 

. 8000 

-0.  <26 

.6387 

0.0*1 

. 7303 

0.  321 

. 7996 

0.538 

.8539 

0.6R9 

.8915 

0.778 

.9133 

0.027 

.7139 

0.002 

.6951 

0.020 

0.174 

8171 

-0. 104 

.6937 

0.150 

. 7573 

0.345 

.8056 

0.508 

.8465 

0.625 

.8755 

0.694 

.8927 

0.142 

. 74  36 

0.127 

.7284 

0.040 

0.  141 

.8104 

-0.043 

. 7089 

0.128 

. 7518 

0.278 

. 7891 

0.410 

.8221 

0.507 

.8464 

0.569 

.8617 

0.124 

. 7 388 

0.  1 14 

. 7250 

0.070 

0.047 

. 7919 

-0.099 

.6950 

0.034 

. 7285 

0.  164 

. 7609 

0.282 

. 7904 

0.  369 

.8123 

0.425 

.8261 

0.031 

.7(48 

0.023 

. 7007 

0. 100 

0.003 

.7831 

-0. 149 

.6826 

-0.012 

.7172 

0.104 

. 7458 

0.210 

. 7726 

0.290 

.7928 

0.  339 

.8050 

-0.016 

.7029 

-0.024 

.6882 

0.  149 

-0.094 

. 7638 

-0.239 

.6602 

-0.118 

.6909 

-0.01 1 

.7173 

0.088 

. 7425 

0.  163 

. 7614 

0.207 

.V>22 

-0. 124 

.6750 

-0.134 

.6589 

0.229 

-0.210 

. )407 

-0. 361 

.6300 

-0.253 

.6574 

-0.157 

.6812 

-0.066 

. 7045 

0.003 

.7220 

0.040 

.7310 

-0.264 

.6388 

-0.281 

.6197 

0.320 

-0.253 

. 7321 

-0. 391 

.6225 

-0. 303 

.6451 

-0.223 

.6648 

-0. 145 

.6850 

-0.087 

.6998 

-0.060 

.7064 

-0. 3 1 R 

.6210 

-0. 338 

.6044 

0.390 

-0.227 

.7374 

-0. 341 

.6  348 

-0.270 

.6532 

-0.204 

6695 

-0. 1 38 

.6865 

-0.091 

. 6988 

-0.072 

.7032 

-0.283 

.6  340 

-0.298 

.6151 

0.459 

-0. 163 

. 7502 

-0.247 

.6583 

-0. 192 

.6725 

-0. 140 

.6854 

-0.087 

.6992 

-0.051 

.7087 

-0.041 

.7110 

-0.200 

.6553 

-0.209 

.6388 

0.539 

-0.053 

. 7720 

-0. 105 

. 6936 

-0.065 

.7040 

-0.027 

.7133 

0.013 

.7239 

0.038 

.7306 

0.039 

. 7309 

-0.068 

.6894 

-0.071 

.6756 

<1.640 

0.087 

. 7997 

0.062 

.7350 

0.089 

. 7423 

0.  115 

. 7485 

0.142 

. 7560 

0.158 

. 7601 

0.152 

.7587 

0.090 

.7301 

0.091 

.7188 

0.  740 

0.218 

.8258 

0.210 

.7716 

0.229 

. 7770 

0.248 

.7815 

0.267 

. 7869 

0.27  6 

. 7895 

0.264 

. 7864 

0.232 

. 7666 

0.235 

.7573 

0.859 

0.319 

.8460 

0.320 

.7991 

0.  334 

.8030 

0.347 

.8062 

0.362 

.810? 

0.  367 

.8118 

0.349 

.8073 

0.388 

. 7941 

0.  343 

.7860 

0.952 

0.263 

.8347 

0.269 

.7864 

0.275 

. 7884 

0.281 

.7898 

0.292 

.7929 

0.288 

. 7925 

0.245 

.7818 

0.278 

. 7785 

0.282 

7698 

Table  3.  5 Concluded 


j 

J 


v 

Run 

131 

150 

112 

X 

M 

0 

759 

m 

0 

779 

0 

799 

0. 

761 

*/c  ' 

S ®° 

1 

67 

0 

71 

0 

73 

2.68 

Upper 

\ 

s 

p/H 

CP 

p/H 

S 

p/B 

p/H 

1 .000 

0.089 

. 706  3 

0.044 

.6945 

0.087 

.6996 

0.053 

. 6845 

-6.051 

.6416 

-0.154 

. ^385 

0.024 

.6884 

-0.014 

.8785 

0.024 

.6817 

-0 . 006 

.6678 

-0.  1 10 

.6241 

-0.227 

.6183 

-0.085 

.6584 

-0.112 

.6515 

-0.082 

.6521 

-0. 102 

.6405 

-0.173 

.6056 

-0.276 

.604  7 

0.814 

-0.218 

.6216 

-0.237 

.6171 

-0.214 

.6151 

-0.220 

.6067 

-0.251 

.5829 

-0.341 

.5868 

-0. 355 

.58  38 

-0. 375 

.5792 

-0.352 

.5762 

-0.357 

.5677 

-0.346 

.5550 

-0.415 

.5665 

0.698 

-0.450 

.5577 

-0.482 

. 5496 

-0.459 

.5464 

-0.494 

.5289 

-0.450 

.5243 

-0.471 

.5508 

-0.556 

.5283 

-0.583 

.5218 

-0.664 

.4886 

-0.877 

.4197 

-0.782 

.42  70 

-0.518 

.5380 

-0.970 

.4141 

-0.876 

.4411 

-1.049 

. 3806 

-1 .043 

. 3726 

-0.995 

.3645 

-0.567 

.5244 

0.579 

-1.123 

.3719 

-1.198 

.3523 

-1.027 

. 3867 

-1.015 

.3805 

-0.962 

. 3741 

-0.613 

.5115 

0.540 

-1.094 

. 3799 

-1.160 

. 3627 

-0.997 

.3953 

-0.98? 

.3898 

-0.926 

. 384  7 

-0.721 

.4819 

0.499 

- 1.087 

.3817 

-1.162 

. 3621 

-0.981 

. 3998 

-0.961 

. 3959 

-0.902 

.3917 

-1.  112 

.3737 

-1.093 

. 3802 

-1.155 

. 3641 

-0.988 

.3979 

-0.966 

. 3945 

-0.900 

.3922 

-1.232 

. 3406 

0.419 

-1.081 

.3835 

-1.142 

. 3677 

-0.983 

.3990 

-0.958 

.3969 

-0.889 

.3955 

-1.221 

.34  36 

0.  379 

-1.067 

. 3874 

-1.131 

.3708 

-0.968 

.4033 

-0.941 

.4016 

-0.872 

.4005 

-1.205 

.3480 

0.  339 

-1.057 

. 3895 

-1  . 1 18 

. 3745 

-0.952 

.4078 

-0.923 

.4068 

-0.847 

.4079 

-1.201 

.3491 

0.300 

-1.065 

. 3878 

-1.126 

.3720 

-0.973 

.4020 

-0.941 

.4015 

-0.86? 

.4035 

-1.203 

.3485 

0.250 

-1.051 

.3918 

-1.120 

. 37  38 

-0.966 

.4040 

-0.932 

.4042 

-0.848 

.4076 

-1 . 194 

.3512 

0.  199 

-1.056 

. 3903 

-1  . 10? 

. 3788 

-0.942 

.4105 

-0.907 

.4113 

-0.823 

.4148 

-1.175 

.3563 

0.  149 

-1.008 

.4036 

1.073 

. 3869 

-0.918 

.4173 

-0.879 

.4194 

-0. 780 

.4274 

-1.145 

.364  7 

0.  101 

-0 . 969 

.4143 

-0.984 

.4112 

-0.889 

.4256 

-0.844 

.4292 

-0.742 

.4387 

-1.076 

.3837 

0.075 

-0.877 

.4397 

-0.950 

.4207 

-0.718 

.4735 

-0.678 

.4764 

-0.598 

.4809 

-1.027 

.3972 

0.050 

-0.672 

.496  3 

-0.731 

.4809 

-0.561 

.5177 

-0.520 

.5216 

-0.425 

.5318 

-0.804 

.4588 

0.026 

-0.288 

.6022 

-0. 358 

.5838 

-0.178 

.6252 

-0.138 

.6301 

-0.049 

.6421 

-0.453 

.5558 

0.016 

-0.058 

.6658 

-0. 1 39 

.6441 

0.053 

.6901 

0.091 

.6953 

0.  182 

. 7098 

-0.246 

.6132 

0.008 

0.316 

. 7689 

0.246 

.7501 

0.420 

.7929 

0.454 

. 7987 

0.531 

.8125 

0.  149 

.7222 

0.002 

0.836 

.9126 

0.  781 

.8975 

0.912 

.9310 

0.934 

.9354 

0.987 

.9464 

0.701 

.8749 

1.151 

.9996 

1.146 

.9977 

1.155 

.9994 

1.159 

.9995 

1 . 167 

.9991 

1.129 

.9931 

0.001 

0.813 

.9061 

0.875 

.92  34 

0.718 

.8768 

0.680 

.8630 

0.618 

.8379 

0.950 

.94  39 

0.01 1 

0.  103 

.7101 

0.206 

.739  3 

-0.057 

.6591 

-0.098 

.6416 

-0.206 

.5960 

0.346 

. 7767 

0.020 

0.201 

.7373 

0.273 

. 7577 

0.093 

.701  3 

0 067 

.6886 

-0.003 

.6557 

0.371 

.7838 

0.040 

0.  1 74 

. 7298 

0.229 

.7456 

0.094 

.7015 

0.077 

.6913 

0.036 

.6669 

0.  306 

. 7656 

0.070 

0.077 

.7029 

0.124 

.7166 

0.007 

.6770 

-0.009 

.6670 

-0.049 

.6421 

0. 190 

. 7336 

0.  100 

0.024 

.6883 

0.067 

. 7008 

-0.040 

.6638 

-0.055 

.(538 

-0.094 

.6288 

0.124 

.7153 

0.  149 

-0.091 

.6565 

-0.051 

.6682 

-0.153 

.6322 

-0. 169 

.6214 

-0.210 

.5948 

-0.002 

.6807 

0.229 

-0.248 

.6132 

-0.211 

.6243 

-0.315 

.586  7 

-0.339 

.5730 

-0.406 

.5374 

-0.171 

.6338 

320 

-0.318 

.5939 

-0.787 

.6033 

-0.382 

.567  7 

-0.413 

.5519 

-0.543 

.4969 

-0.264 

.6081 

190 

-0.28? 

.6040 

-0.260 

.6108 

-0.331 

.5821 

-0.355 

.5685 

-0.423 

.5322 

-0.251 

6118 

0.459 

-0. 195 

.6280 

-0. 181 

.6325 

-0.229 

.6108 

-0.245 

.5997 

-0.292 

.5708 

-0.184 

.6303 

0.5  39 

-0.058 

.665  7 

-0.0SI 

.6684 

-0.080 

.6527 

-0.091 

.6437 

-0. 122 

.6206 

-0.063 

.6637 

0.640 

0.  102 

. 7099 

0.  104 

.7109 

0 . 089 

. 7000 

0.081 

.6926 

0.057 

.6733 

0 . 084 

.7042 

0.  740 

0.244 

.7497 

0.243 

.749? 

0.2  36 

.7413 

0.229 

. 7347 

0.209 

.7177 

0.217 

. 7410 

0.859 

0.  350 

. 7 7R4 

0.  345 

. 77  76 

0.  345 

. 77 1 H 

0.337 

. 7654 

0.  314 

. 7488 

0.  308 

. 7664 

0.952 

0.284 

.7600 

0.267 

.7560 

0.280 

. 7536 

0.267 

. 7454 

0.225 

. 7227 

0.  188 

. 7330 

A3-17 


/ 


I 


Table  3.6  DFVLR  1 x 1 Meter  tests.  Boundary  layer  data. 


RUN  159  HA  =0.  764  ALFA  - 2.  52  PINF=3?5. ) PO=552. 3 TU-305. 1 

BE=0. 24E  37 

X/C=  0.5500  it-  5.528  BS*0.918  UE»297.48  CPE=-0. 3661 


DEL  2.362  DEL*”  0.  7944  TH  ETA*  0.  3520  H*2.257  Cr*0. 00154 

( DISTANCES (BN)  U(N/S)  P(NNHG)  T(DEG.K)  ALFA (DEG. ) ) 


( BOUNLARY  LATER  PROFILES 

II 

SURFACE 

PRESSURES 

1 z 

PT/PO  CPB 

U/UE 

BB  || 

*/L 

CP 

BL 

i 1 

UPPER  SIDE 

| 0.0 

0.S7O1  -0.  39  1 4 

0.0 

0.0  || 

0.0 

1. 1 26S 

0.  106 

1 0.070 

0.6  1C  7 -0.  19  30 

0.  166  1 

0.  31411 

0.0040 

0. 4749 

0.556 

1 0.142 

0.624  1 -0.  1927 

0.4202 

0.  )62|  | 

0.0080 

-0. 2056 

0.952 

I 3.187 

0.6  1 10  -0.  392S 

0.4607 

0.  )89|  | 

0.01S0 

0.  1442 

0.  702 

I 0 . 2 Sri 

0. 6487  -0. 1922 

0.4997 

0.4  32|  | 

0.02SO 

-0- 44S  3 

0.956 

1 0.  10 2 

0.6S0S  -0. 3920 

0. S047 

0.4  I7|| 

0.04  JO 

-0. S779 

1.0  IS 

| 0. 4 14 

0. 6bC9  -0.  1914 

0.  S 3 3 1 

0.46)|  | 

0.0600 

-0.7 J25 

1.087 

I 0.S2I 

0.67C7  '0.  1909 

0.SS84 

0. 4 MS | | 

0.0800 

-0. 9492 

1.  194 

1 0.63M 

0.6/7S  -0.  3903 

0.S/4  9 

C.SOOI ( 

0.  1 0)0 

-0. 9954 

1.2  18 

1 0. 7b  1 

0.6  9^2  -0.3(338 

0.  b(J8S 

O.Sili  1 

0. 1400 

-1.0)33 

1.  2 18 

I O.MSri 

0.  7047  -0.  189  1 

0.6  3 SO 

0.SS6I  | 

0. 1800 

-1.0712 

1.268 

1 0.982 

0. 7216  -0.  18  ?ri 

0.6676 

0. S86  / | 

0. 2200 

-1.  0657 

1.255 

1 1.120 

0.7  162  -0.  1.388 

0.69S6 

O.bl  )|  | 

0.2600 

-1.071b 

1.2  58 

1 1.194 

0.7SO0  -0.3400 

0. 720S 

0.6  16  | | 

0.  1000 

-1. 0792 

1 . 262 

1 1.  JOt 

0. 7682  -0. 3920 

0. 7S1  3 

0. bbb  ) | 

0.  3400 

-1.0602 

1.252 

i i.4ie 

0.  7379  *0.  14  19 

0. 7824 

0.  696  | | 

0. 3300 

-1. 0625 

1.253 

1 1.SJ0 

0.812S  -0.  19)4 

0.8167 

0.  7 301  | 

0.4200 

-0.  9 7 32 

1.206 

» 1.64fc 

0.  8426  -0.  1937 

0. 8SSS 

0.  76  3)  1 

0.4600 

-0.  >116 

0.986 

1 1.  769 

0.3700  -0.  3441 

0. ri  riHO 

0.8011  | 

0. sOOO 

-0.4291 

0.  949 

1 1.877 

0. 84S  1 -0.  1928 

0.91S2 

0.  8291  | 

0. S400 

-0.  395  3 

0.9  34 

J 2.00 4 

0.92*8  -0.  19  1 4 

0. 944  7 

0. 860)  | 

0. S 300 

-0- i860 

0.9  30 

1 2.121 

0. 4m9S  -0.  190  1 

0. 9679 

0.  884J  | 

0.6200 

-0.  3752 

0.926 

1 2.23*. 

0. 9bb 3 -0.  141  1 

0.  18  37 

0.901|  | 

0.6630 

-0.  3548 

0.  9 16 

j 2.  362 

0.  4 74S  -0.  1402 

0.  9 94  9 

0.7  111  I 

0.  7000 

-0.  1 1 34 

0.898 

J 2.474 

0.9861  -0.  1891 

1.0002 

0.919|  | 

0. 7S00 

-0.  2 327 

0.36) 

I 2.60ri 

0.  3908  -0.  383S 

1.00  17 

0.92)|  | 

0.8000 

-0.  1315 

0.8  20 

1 3. 7 IS 

0. 99S0  -0.  17  1 1 

1.001  1 

0.  920|  | 

0.8SOO 

-0.0185 

0.  772 

| S. 608 

0. 4944  - 0.  3 b80 

0. 99Mb 

0.9171  | 

0.9000 

0.08S9 

0.727 

1 7.4S9 

0.9924  -0.  IbIS 

0. 1951 

0.  A 1 3 1 | 

0. 9SOO 

0. 1742 

0.689 

1 9.48S 

0.9880  -0. 1600 

0. 9878 

0.90(11  | 

0.97SO 

0.2097 

0.674 

1 11.190 

0.98S4  -0.  IS 7 1 

0. 9864 

0.  304  | | 

1.0000 

0. 2389 

0 . b 6 1 

1 1 3.  S 34 

0.984  ) -0.  !S*2 

0.  1842 

C. 931  | | 

LOWE H ..IDE 

1 14.9S2 

0.9818  -0.  IS27 

0.9831 

0.900  n 

1.0000 

0. 2 189 

0.661 

1 18.918 

0. 98 36  -0. )4S4 

0. 9799 

0.8  3 7|  | 

0.9SOO 

0.4125 

0.584 

I 22.  346 

0.  9832  -0.  3 388 

0.9769 

0.8941  | 

0.9000 

O.45S0 

.564 

1 26.  11b 

0. 98  IS  -0.  3 1 10 

0.97)9 

0.891|  | 

0.8SOO 

0.4494 

0.S67 

1 29.H62 

0. 9842  - J. 3224 

0. 3709 

0.887|  | 

0. 9000 

0. 4222 

0.S79 

I 3 1.  731 

0.9844  -0. 3 1 SS 

0.9683 

0.H8SI  | 

0. 7SOO 

0.  3672 

0.  o04 

I 17.117 

0. 98S6  -0.  1109 

0. 9674 

0. 834| | 

0.6S00 

0.  243  3 

0.659 

I 4(3.  /Sri 

0.  9ri69  -0.  104  7 

0.96  6 0 

0.M82I | 

0.5S00 

0. 1075 

0.  7 18 

1 1 

0.4S30 

-0-  0 34d 

0.779 

1 1 

0. 3 SOO 

-0.1233 

0.817 

1 1 

0.  2SJ0 

-0. 7035 

0.808 

1 1 

0.2000 

-0.0  358 

0.  7 79 

1 1 

0. 1S00 

0. 0499 

0.  74  3 

) I 

0.  1000 

0. 1671 

0.692 

1 1 

o.osoo 

0. 2845 

0.641 

1 1 

0.0200 

0.  381  3 

0.S98 

1 1 

0.0080 

0. 4622 

0.S61 

1 1 

0.0040 

0.  7 254 

0.4  30 

1 1 

0.0 

1. 1265 

0.  106 

(RUN  1S7 

NA*0.76S  ALFA 

2. SI 

PIif*37S 

0 PO=552. 6 TO* 

104.4 

RE=0.24E  07 

|I/C=  0. 

*800  ZE  = 4.42S 

HE-  0.  9S  3 l/e=IQ6.6)  CPE=-0.4069 

1 CEL  • 2. 

618  DEL* * 0.9*11  THETA 

* 0.  3703 

H*2. 542  CF*0. 00108 

( (DISTANCES (NHJ  U (H/S 

P(HBHG)  T(DtG.Kl  ALFA ( DEG. | ) 

| HQUNDARY  LATER  PROFILES 

n 

SURFACE  PRESSURES 

1 z 

PT/PO  CPB 

•J/UE 

BB  | | 

X/C 

CP 

BL 

1 1 

UPPER  SIDE 

J 0.  0 

0.S443  -0.  4830 

0.0 

0.0  a 

0.0 

1.1217 

0.  1 16 

I 0.070 

0.S766  -0.4801 

0. 1219 

0.  284  1 1 

0.0040 

0. 4738 

0.556 

| 0.  148 

0.S91)  -0.478S 

0.  1844 

0-)41|| 

0.0080 

-0. 2058 

0.8  53 

I 0.1 8S 

0.S902  -0.4774 

0.  1788 

0.  1361  | 

0.01S0 

0.1441 

0.  703 

1 0.234 

0.S919  - 0 . 4 7b0 

0.  3837 

0. )40| | 

0.02S0 

-0.4417 

0.956 

| 0.294 

0.6002  -0.4742 

0. *1  36 

0.  167|  | 

0.0400 

-0. S7S9 

1.016 

| 0. 346 

0.6067  -0.4726 

0.4348 

0. )87|  | 

0.0600 

-0.7268 

1. 086 

| 0.409 

0.6071  -0.4707 

0.4)4  1 

0. )86|  | 

0.0800 

-0.9468 

1.195 

| 0.473 

0.6140  -0.4688 

0.  4 64  9 

0.40SI | 

0.  1000 

-0.9882 

1.216 

I 0.S17 

0.6196  -0.467S 

0.4714 

0. 421  | | 

0.  1400 

-1.  0259 

1.236 

| 0.S73 

0.618S  -0.46S8 

0.466) 

0.4  16|  | 

0.1800 

-1.0636 

1.256 

| 0.617 

0.b304  -0.4b  19 

O.SOOO 

0.4471  | 

0.2200 

-1. 0S62 

1.2  52 

| 0.689 

C.631S  -0.4621 

O.S014 

0.448|  | 

0.2600 

-1.0610 

1.256 

| 3./41 

0.6408  -0.4608 

0.S2S6 

0.471|  | 

0.  3000 

-1.06  76 

1.258 

| 0.872 

0. t 622  -0.4S68 

O.S7S2 

O.S18|  | 

0. 3400 

-1 . 0570 

1.253 

| 0.984 

0.6806  -0.4S01 

0.6109 

0.SS21  | 

0.  3800 

-1.0561 

1.2  52 

| 1.081 

0.6919  -0.4  396 

0.b267 

- . S6  7 1 | 

0.4200 

-0.9806 

1.2  12 

| 1.1BS 

0.7064  -0.4414 

0. 6660 

0.S9SI | 

0.  4600 

-0.5199 

1.000 

| 1.  30S 

0. 7 I6S  -0.4  112 

0.  7 02S 

0.641|  | 

O.SOOO 

-0.4261 

0.949 

| 1.417 

0.  7606  -0.4  310 

0.7*17 

0.680|  | 

0.  54 00 

-0.  3928 

0.  934 

I 1.S2S 

0.  7840  -0. 43  19 

0.  7762 

0. 714|  | 

0.  SBC  0 

-0. 3953 

0.915 

| 1.637 

0.8121  -0.4424 

0. 8420 

0.7821 | 

0.62L0 

-0. 3926 

0.  1 14 

( ».«?< 

0.8 8S3  -0.4  396 

0.8991 

0.  8U 2 1 1 

0.6600 

-0. 3733 

0.  926 

| 2.047 

0.9212  -0.4  394 

0.9  142 

0.8801  | 

0.7000 

-0.33S2 

0.909 

| 2.218 

0.9S16  -0.4429 

0. 3648 

0. 914  | | 

0.  7 SOO 

-0. 2498 

0.  8 72 

| 2.4)9 

0.  9801  -0.  4 )74 

0.  3848 

0.  9)6|| 

0.  8000 

-0. 1389 

0.825 

| 2.61H 

0.9898  -0.4)69 

0.912S 

0. 94 S | | 

0.  8 SOO 

-0.0187 

0.77) 

| 3.741 

0.99  34  -0.41S1 

0.9868 

0.9  38  | | 

0.9000 

0.0874 

0.728 

1 S.  771 

0. 9929  -0. 391S 

0. 9778 

0.928J) 

0. 9500 

0. 1 7)0 

0.691 

| 7. 80S 

0.9901  -0.  1787 

0.9696 

0.9191 | 

0.9750 

0.2096 

0.675 

I 3.26  7 

0.  1869  -0.  1689 

0. 3630 

0. 912|  | 

1.0000 

0.  2 366 

0.66) 

| 1 1.40b 

0.983  1 -0.  IS  1 8 

0.9S  12 

0.901|  | 

LORER  SIDE 

| 1 I.0S1 

0.9819  -0.  1408 

0.947S 

0 . 8 9 j | | 

1.0000 

0.  2 366 

0.663 

| IS.  182 

0.9812  -0.  12  72 

0.74  14 

0.888|  | 

0.9500 

0.4115 

0.  585 

| 18.98H 

0.981H  -0.  1086 

0.  9 344 

0.  880|  | 

0.9000 

0. 4504 

0.567 

| 22.4  IS 

0.9829  -0.2718 

0.9286 

0.874|  | 

0.H500 

0.4468 

0.569 

126.4  2 

0.9841  -0.28S1 

0.9269 

0.8/21  | 

0.8000 

0.4  19  1 

0.581 

| 30.  IS 2 

0.9851  -0.2767 

0.9246 

0.8701 | 

0.7500 

0.  3652 

0.  b06 

1 I1.S32 

0.9862  -0.2761 

0.92S2 

0.  8 701  | 

0.65U0 

0. 2424 

0.661 

1 37.  2 60 

0.9871  -0.27S1 

0.  32 SB 

0.871|  | 

0.5500 

0. 1055 

0.720 

| 39. 9 IS 

0.988  1 -0. 2 7 IS 

0.9  261 

0.871J  | 

0.  4500 

-0.0329 

0.779 

1 1 

0. 3500 

-0.1195 

0.8  16 

1 1 

0.2500 

-0.0968 

0.  807 

1 1 

0.2000 

-0.0262 

0.776 

1 1 

0. 1500 

0.  060  1 

0.  7)9 

1 1 

0.  1000 

0. 1755 

0.690 

J 1 

0.0500 

0.2927 

0.6  18 

1 1 

0.0200 

0.  3875 

0.596 

1 1 

0.0080 

0. 4657 

0.560 

1 1 

0.0040 

0.7198 

0.4  II 

« 

II 

0.0 

».  1217 

0.  t 16 

BUN  ISM  H A r 0. 764  AL*A - 2. S2  PIBF*175.J  PO*5S2.4  TO* 100  8 
BE  - 0.  ,14E  07 

I/C*  O.SOOO  ZK*  S.S27  NB=0.925  UE=299.02  CPE*-0.  1901 


DEL=  2.  423  DEL*  * 0.9179  THETA*  0.  3789  H=2.42)  Cf*0. 00122 

(DISTANCES  (BN)  U (N/5)  P(BBHG)  T (DEG. K)  ALFA (DEG.) ) 


| BOUNDARY  LATER  PROFILES 

1 1 

snancg  eaessoaes 

1 z 

PT/PO  CPB 

U/UE 

BB  | | 

i/c 

CP 

BL 

1 ( 

UPPER  SIDE 

| 0.0 

0.5641  -0.4152 

0.0 

0.0  || 

0.0 

1. 1277 

0.10) 

| 0.070 

3.5955  -0.4148 

0. 3237 

0.2  79M 

0.0040 

0.4756 

0.555 

| 0.116 

0.6011  -0.4145 

0. 3596 

o.  non 

0.0090 

-0. 2030 

0.851 

| 0.192 

0.6075  -0.4142 

0.  1773 

0. J26| | 

0. 0150 

0. 1462 

0.701 

I 0.252 

0.6151  -0.4139 

0.4072 

0.  1S2  | | 

0.0250 

-0.4456 

0.956 

| 0.315 

0.6  188  -0.4  135 

0.4  208 

0.  364  | 1 

0.0400 

-0.5793 

1.016 

| 0.367 

0 . 6 2b7  -0.41 32 

0. 4482 

0.  I89|  | 

0.0600 

-0. 7310 

1.087 

| 0.416 

0 . b 29  7 -0.4  1 10 

0.4580 

0. 397| | 

0.0800 

-0.949  3 

1.  194 

1 0. 513 

0.6  340  -0.  4)24 

0.  4712 

0.409 | J 

0.  1000 

-0.9950 

1.2  18 

| 0.629 

0.642J  -0.4118 

0.4960 

0.4  J2|| 

0. 1 400 

- 1.0  321 

1.217 

| 0.717 

0.6497  -0.4112 

0. 5167 

0. 450 | | 

0. 180u 

- 1.068  ) 

1.256 

1 0.849 

0.6648  -0.4106 

0. 5565 

0.  48  7|  | 

0.2200 

-1.0625 

1.25) 

| 0.461 

0.684  1 -0.  4 100 

0.6020 

0.5291 | 

0. 2600 

-1.0697 

1.257 

| 1.080 

0.7012  -0.4)40 

0. 04 1 6 

0.5651  | 

0.  1000 

-1.0772 

1.261 

1 1.188 

0.  7 100  -0.4124 

o.bsai 

0.581 N 

0.  3400 

-1.0630 

1.254 

| 1.  300 

0.  7447  -0.  4 109 

0.7201 

0.b40|  | 

0. 1800 

-1.0630 

1.251 

| 1 . 4 1 L 

0.  764  1 -0.  4 124 

0. 7526 

0.671|| 

3.4200 

-0.  9 390 

1.100 

| 1.546 

0.  787  3 -0.  4 146 

0. 7805 

0.7061  | 

0.4600 

-0.5211 

0.9  90 

| 1.632 

0.8016  -0.4159 

0.8091 

0.  727|  | 

0.5000 

-0.4152 

0.941 

| 1 . 740 

0.8279  -0.4 166 

0.8440 

0.  7 62  1 I 

0.5400 

-0. 3918 

0.9  32 

| 1.867 

0.8570  -0.4117 

0.877b 

0.  796|  | 

0. 5000 

-0.  1922 

0.9)1 

| 1.968 

0.8840  -0.4107 

0.  9 062 

0.8251 | 

0.6200 

-0. 3920 

0.9  j) 

| 2.095 

0.9058  -0.4105 

0. 9288 

0. 849| | 

O.bbOO 

-0. 3716 

0.924 

| 2.188 

0.9)04  -0.4077 

0. 9519 

0.871| | 

0. 7000 

-0.  1)17 

0.906 

| 2. 100 

0.9517  -0.405) 

o.  non 

0.8  )3|  | 

0. 7500 

-0.25!) 

0.871 

J 2.423 

0.9710  -0.4062 

0. 9902 

0.  9 14  | | 

0. 8000 

-0.  1 369 

0.822 

| 2.558 

0.98  16  -0.40)3 

0.9981 

0.9221  I 

0.8500 

-0.0171 

0.  771 

| 2.647 

.9868  -0.4016 

1.0001 

(3.  925|  ( 

0.9000 

0.0 911 

0.  725 

| 3.785 

0.9899  -0.  1970 

1.0009 

0.925H 

0.9500 

0.1769 

0.608 

| 5.670 

0.9897  -0.  1902 

0. 9980 

0.9221 | 

0.9  750 

0. ^ 108 

0.67J 

| 7.487 

0.98 82  -0.  3832 

0. 9930 

0.918  1 1 

1.0000 

0.210) 

0.  661 

| 11. 24e 

0.  9820  -0.  37  1 1 

0.9816 

0.907|| 

LOWER  SIDE 

| 15.  1 4 J 

0.9815  -0. 3589 

0.9781 

0.901|  | 

1.0000 

0.  2 30  ) 

0.661 

( 18.692 

0.  9824  -0.  3*86 

0.  97*6 

0.  097 1 J 

0.  9 50 0 

0. 4001 

0.  586 

| 22. 6)6 

0.  9828  -0.  Ill* 

0.9678 

0.8901 | 

0.9000 

0.4557 

0.564 

| 26.  158 

0.  9.849  -0.  )2  3 3 

0. 9664 

0.8881 | 

0.8500 

0. 45)1 

0.56S 

( 2 9.  97S 

0.  986  3 -0.  11  J J 

0.9635 

0.885) | 

0.8000 

0. 4248 

0.578 

| 33.6S1 

0.9880  -0.3056 

0.9619 

0.884| | 

0.7500 

0.  3693 

0.60) 

| 37.  65  1 

0.9891  -0.2980 

0.  1597 

0.88111 

0.6500 

0.2472 

0.658 

(40.020 

0.9897  -0.2922 

0. 9578 

0. 879) J 

0.5500 

0.  1084 

0.  7 18 

1 1 

0.4500 

-0.0)31 

0.778 

1 1 

0.  1500 

-0.  1225 

0.016 

1 1 

0.2500 

-0.  10)5 

0.808 

1 1 

0.2003 

-0.  0 346 

0.  779 

1 i 

0. 1500 

0.0514 

0.742 

1 1 

0.  1000 

0. 1667 

0.69) 

1 1 

0.0500 

0. 2846 

0.64  1 

1 1 

0.0200 

0.  381  1 

0.598 

t 1 

0.0080 

0.4615 

0.561 

1 1 

0.0040 

0. 7214 

0.4  32 

1 1 

0.0 

1.1277 

0.10) 

(RON  160 

BA  =0. 764  ALFA 

2.52 

P I N P=  3 75 

4 PO* 

S52.5  TO* 

102.  e 

RE*0.24E  07 

( x/c*  o. 

6000  ZE-  5.69  3 

HE-O. 9 16  UE=29 

5.73  CPE=-0.  3550 

(DEL-  2. 

841  DEL**  0.7973  THETA 

* 0.  302  1 

H = 2. 08  7 CF*0. 00188 

| (DISTANCES  (7171)  IJ(B/S)  P(BHMG)  T f DEC. K)  ALFA  (DBG.  ) ) 

| BOUNDARY  LAYER  PROFILES 

i 1 

SURFACE  PRESSURES 

1 l 

PT/PO  CPU 

U/UE 

BB  | | 

x/c 

CP 

BL 

1 1 

UPPEB  SIDE 

1 o.o 

0.5741  -0.  3798 

0.0 

0.0  | | 

0.0 

1. 1279 

0.  103 

| 0.070 

0.6222  -0.  1 794 

0.  1972 

0.  34  1 1 1 

0.0040 

0. 4752 

0.555 

| 0.098 

0.  6405  -0.  1794 

0.  4624 

0.  390|  | 

0.0083 

-0.2058 

0.8  52 

| 0.  14  1 

0.6527  -0. 3792 

0.  4999 

0.4  32)  | 

0.0150 

0. 1*44 

0.7C2 

I 0.202 

0.6599  -0. 3790 

0.5202 

0.4501 | 

0.0250 

-0.4465 

0 . 9 Sb 

1 0.255 

0 . b 7 1 6 -0.  1788 

0.551  3 

0.  473  | | 

0.0400 

-0. 5780 

1.015 

| 0. J14 

0.  6 7HC  -0.  J 7 (36 

0.  567  1 

0.4921  | 

0.0600 

-0.  7 324 

1.087 

| 0.464 

0.6899  -0.3780 

0. 5951 

0.5 10  II 

0.0800 

-0. 9477 

1.  192 

| 0.518 

0.7004  -0.  3777 

0.6183 

0.5  191  | 

0. 1000 

-0.99)2 

1.21b 

| 0.654 

0.7067  -0.377) 

0.6  115 

0.5511  | 

0.  1400 

- 1.  0299 

1.2  IS 

| 0.766 

0. 7 194  -0.  I 7b9 

0.6571 

0.5751  | 

0. 1800 

- 1. 0666 

1.255 

I 0.889 

0.  7292  -0.  )7b4 

0.6757 

0.  59  31  | 

3. 2200 

-1.0619 

1.251 

| 0.990 

0.  7 168  -0.  3735 

0.68  79 

0.604|  | 

0.2600 

-1.0654 

1.254 

| 1.091 

0. 7*94  -0. 3722 

0.  70 V5 

0.624|  | 

0. 3000 

- 1.0741 

1.259 

| 1.214 

0.  764  1 -0.  3 / 3 1 

0.  7 147 

0 . 6 4 ')  | | 

0. 3400 

-1.0564 

1.250 

| 1 . 14  1 

0.7011  -0.  176  1 

0.  76)4 

0. b7b  | | 

0. 3800 

- 1. 3591 

1.251 

( ?. 4 34 

0. 7962  -0. 1754 

0.  7(354 

0.697|  | 

0.4200 

-0.  9754 

1.207 

( 1.515 

0.8125  -0.  J 785 

0.8  100 

0.  722  1 | 

0.4600 

-0.51)8 

0.966 

| 1.620 

0.8275  -0.  3 78  1 

0.8  100 

0.741|  | 

0.5000 

-0.4  30  1 

0.949 

| 1.725 

0.84)0  -0. 3801 

0.8481 

0.  759 || 

0.5400 

-0. 4004 

0.9)6 

| 1.8)7 

0.  8587  -0.  38  1 1 

0.  8702 

0.78111 

0.5000 

-0. 3900 

0.9)1 

1 1.990 

0.8820  -0. 1809 

0.8968 

0.  008  1 | 

0.6200 

-J. 3695 

0.  922 

) 2. 109 

0.9009  -0. 3822 

0.9179 

0.830) | 

0.6600 

-0.  i 382 

0.  9 09 

| 2.180 

0.9126  -C. 3824 

0.9  102 

0.843  1 | 

0.  7000 

-0. 2947 

0.890 

I 2.262 

0.9224  -0.  3824 

0.  94C1 

0.85  )|  | 

0.7500 

-0.2141 

0.955 

1 2.367 

0.  9 386  -0.  3824 

0.  3560 

0.  8 7 0 1 I 

0.8000 

-0.  1215 

0.  0 1b 

| 2.5)4 

0.  9644  -0.  38  39 

C.9807 

0.  8961  | 

0.8500 

-0.0160 

0.771 

) 2.781 

0. 9770  -0.  1800 

0.9903 

0.  906  1 | 

0.9000 

0.0810 

0.728 

| 2.841 

0.977  1 -0.3786 

0.9900 

0.9051  | 

0.9500 

0. 1674 

0.692 

| 2.982 

0.  1866  -0.  1800 

0. 9987 

3.9  151  | 

0.9  750 

0. 200b 

0.678 

I 3.725 

0.  994  1 -0.  3bH1 

1.0005 

0.9 1 7 | | 

1.0000 

0.2  302 

0.665 

| 5.602 

0.9936  -0.3571 

0.995) 

0.911  | | 

LOWER  SIDE 

| 7.4  75 

0.9915  -0.3513 

0.9920 

0.9001  | 

1.0000 

0.2  102 

0.665 

I 9.624 

0. 9870  -0. 3496 

0.  1865 

0.  9021  | 

0.9500 

0. 40  16 

O.S0R 

| 1 1. 262 

0.9845  -0.  1459 

0.  1828 

0.  898|  | 

0.9000 

0.4472 

0.  568 

| 1 1.  OM  7 

0.9828  -0.  1426 

0. 9799 

0.895) | 

0.0500 

0. 4446 

0.569 

| 14. 964 

0.9824  -0.  1 194 

0. 9782 

0.89  )|  | 

C.8000 

0.4  189 

0.501 

| 18. 669 

0.9825  -0.  1 104 

0. 9745 

0.  809  | | 

0.7500 

0. 3655 

0.605 

| 22. 400 

0.9834  -0.  122  1 

0. 9720 

0. 88b  | | 

0.6  SOO 

0.24* 1 

0.6  59 

126.17) 

0.9842  -0.  1 14  3 

0.  )b')4 

0. U84  | | 

0.5500 

0.  1008 

0.  7 17 

| 29.855 

0.  985  1 -0.  1052 

0.  1666 

0.8M1|  | 

0.4500 

-0.0  1 10 

0.  7 78 

| If.  594 

0.9867  -0.2958 

0.  7640 

0.  0 70(  | 

0.  3500 

-0.  1204 

0.  81 S 

I 17.  322 

0.  98(32  -0.  2867 

0.96  IS 

0.8  751  | 

C. 2 500 

-0.0959 

0.805 

141.118 

0.9895  -0.2768 

0. 9586 

0.  8 72  | | 

0. 200 J 

-0. 02b7 

0.  7 75 

1 1 

G. 1500 

0. 0595 

0.  7 38 

1 i 

0. 1000 

0.  1 755 

0.  bH9 

1 1 

0.0500 

0.2919 

0.6  17 

1 1 

0.  >200 

0.  190) 

0.  594 

1 1 

0.0080 

0.4707 

0.557 

1 1 

0.0040 

0. 7120 

0.4  17 

1 1 

0.0 

1. 1279 

0.  10) 

.U  IN 


I'able  3.  (>  Continued 


RUM  161  BA=0. 765  ALFA3  2. 52  PIRP-J75 .2  PO-552.7  TO- 304.0 

■E - 0 . 24E  07 

l/C*  0.  7000  ZE  = 5.89b  8e*0.872  08=284.08  CPE*-0.2427 

0EL=  4.101  DEL*  1.0479  THETA*  0.5117  H»2.040  CF«0. 00177 

(DISTARCES (RB)  0(H/S»  P(RRHG)  T (DEC.  K)  AL  PA  ( DEG.  ) ) 


bCUMDAHT 

LAVER  PROFILES 

1 1 

SORPACE  PRESSURES 

Z 

PT/PO 

CPB 

U/UE 

88  | | 

«/c 

CP 

HL 

1 1 

UPPER  SIDE 

0.0 

0.5488 

-0.  24  75 

0.0 

0.0  || 

0.0 

1.  1281 

0.  103 

0.  070 

0.64  74 

-0. 2457 

0. 406  3 

0.  33411 

0.0040 

0.  4 706 

0.554 

0.  1 OH 

0.6624 

-0. 2854 

0. 4615 

0.  380  | | 

0.0080 

-0. 2028 

0.852 

U.  153 

0.6726 

-0. 2445 

0.  494  1 

0. 408 1 | 

0.0150 

0. 1469 

0.702 

0.204 

0.6795 

-0.2  4 34 

0. 514  3 

0.  425|  | 

0.0250 

-0.4456 

0.957 

0.  276 

0.6870 

-0.2820 

0.  5 350 

0.44  3|  | 

0.0600 

-0.5801 

1.018 

0.  154 

0.6937 

-0.2405 

0.5521 

0.  458 | | 

0.0600 

-0.7112 

1.000 

0.421 

O.b  IH  1 

-0.2791 

0.56  II 

0.4b8|  | 

0.0800 

-0.9466 

1.  194 

0.548 

0. 7066 

-0 . 2 766 

0.  .82  3 

0.  484  | | 

0.  1000 

-0.994! 

1.2  19 

0.  6 34 

0. 7 132 

-0.2749 

0.59  7 3 

0.  4 9 7 1 | 

0.  1400 

-1.0117 

1.2  39 

0.  757 

0.7214 

-0.2724 

0.6  14  7 

0.5  1 i | 

0.  1800 

-1.0692 

1.259 

0.465 

0. 7292 

-0.2701 

o.6  no 

0.  527|  | 

0.2200 

- 1.06  31 

1.256 

0.977 

0. 7 3b6 

-0. .694 

0.6507 

0.544|  | 

0.  2600 

-1. 0691 

1.259 

1.08* 

0. 7439 

-0.2729 

0.6642 

0. 55b  | | 

0. 3000 

-1.0760 

1.263 

1.21* 

0. 7539 

-0.2  745 

0. 6854 

0.5  75  | | 

0.  3400 

- 1. 0626 

1.255 

1.  106 

0.7613 

-0.  2 76  3 

0. 7010 

0.  58  *|  | 

0.  3800 

-1.0630 

1.  .56 

1.4  13 

0.7733 

.2  764 

0.  72  3 1 

0.  639|  | 

0.4200 

-1.0171 

1.231 

1.618 

0.  740* 

-0.2755 

0.  75  12 

0.hl6|  | 

0.4600 

-0. 5987 

1.026 

1.  14  7 

. I 1 1 

0.2754 

0.  784  1 

0. 6b5  | | 

0. 5000 

-0. 4447 

0.957 

2.022 

0. 82  79 

-0.2755 

0.8114 

3.  b90 1 | 

0. 5400 

-0.4012 

0.  9 39 

2.205 

. . 8442 

-0.2761 

0.  4 350 

0.  7 12|| 

0.5000 

-0. 3937 

0.934 

2.  *0  7 

0. 4640 

-0. 2748 

0.  9b  76 

0.  74  31  | 

0.6200 

-0. 3779 

0.920 

2.  5 7 4 

0. 8849 

0. 2 7 39 

0.4*7! 

0.  762|  | 

O.bbOO 

-0. 3416 

0.912 

2.  Ib* 

.405  3 

-0.  2 7 3 1 

0.  * 1 1 3 

0.  705|  | 

0.7000 

-0.2875 

0.888 

2.  *74 

0.42  72 

-0. .719 

0.  3 155 

0.  808|  | 

0.  7500 

-0. 1959 

0.049 

3.  1 75 

0.9465 

-0. 2698 

0.  *553 

0.4281  | 

0.8000 

-0.0956 

0.806 

3.  1 It 

0.45*6 

-0.2684 

0. 968  3 

0. 84  1 | j 

0.0500 

0.0051 

0.763 

3.  712 

. < ■ . f 

-0. 2624 

0. 9884 

0. 8b  1 | | 

0.9000 

0.0978 

0.723 

4.101 

1.9924 

-0.2561 

0.9956 

0.8681  | 

0.9500 

0. 1726 

0.691 

4 . 4 70 

0.  * 452 

-0. 2521 

0. 9960 

0 . 8 b8  | | 

0.9750 

0.2041 

0.677 

5.  547 

0. *949 

-0. 2449 

0.9927 

0.  965|| 

1.0000 

0.  2302 

0.666 

7.  956 

.HU 

-0.  24  3 3 

0. 9904 

0.  86  3|  | 

LONER  SIDE 

4.  36  5 

0. 4489 

-0.  2 39  3 

0. *844 

0.  857|  | 

1.0000 

0.2302 

0.666 

1.  164 

0. 4456 

-0. 2145 

0.  *792 

0.  052|| 

0.9500 

0. 4057 

0.508 

3.  056 

0. 98  3 ) 

-0.  2 301 

0.9747 

0.447| | 

0.9000 

0.4497 

0.567 

15. 06  3 

0.942  3 

-0. 2254 

0. *721 

0.  844  | | 

0.9500 

0.4477 

0.560 

14.  *64 

- • ■ r 

-0.21  75 

0. *696 

0.8421  | 

0.8000 

0.4200 

0.501 

■2.  * 74 

0. 944  3 

-0. 2064 

0.  *657 

0.8  381  | 

0.7500 

0.  3664 

0.605 

| 2b.  100 

0. 9450 

-0.  1992 

0.  96  19 

0.8  36|  | 

0.6500 

0.2422 

0.661 

I 29.  985 

0.9471 

-0. 1498 

0.  *6  12 

0.  0 34|  | 

0.5500 

0. 1066 

0.7  19 

3 3.  6H  3 

0.944  7 

-0.1821 

0.  959  3 

0.8  32|  | 

0.4500 

-0.0352 

0.  780 

17.  JOt 

0. 9499 

-0. 1 764 

0. 9580 

0.831|  | 

0. 3500 

-0. 1245 

0.818 

1 . 06  3 

. 1922 

-0. 1671 

0.9563 

O.029|  | 

0.2500 

-0. 1016 

0.008 

1 1 

0.2000 

-0.  0348 

0.  780 

1 1 

0.1500 

0.0518 

0.743 

1 1 

0.  1000 

0. 1655 

0.694 

1 1 

0.0500 

0.28J2 

0-  b4  3 

1 1 

0.0200 

0. 3781 

0.600 

1 1 

0.0080 

0.4624 

0.561 

1 1 

0.0040 

0.7174 

0.435 

1 1 

0.0 

1.  1283 

0.  103 

*04  16J  * A - 0.  7t>4  ALPA-  2.52  PI  MP=  175.  5 PO=552.  7 TO-302.  3 

HP-0. 24  E 07 

I/'  0.4500  ZE-  2.728  BE-0.960  UE=309.54  CPE  — 0.4829 

tEL  2.20H  DEL*-  0.7859  THETA*  0. 3242  H=2.424  CP*0. 00133 

( CIS?  AMCES (88)  0 (8/S)  P(RBHG)  T (DEG. K)  ALPA  (DEG. ) ) 


Z 

PT/PO 

CPB 

U/UE 

II 

08  | | 

*/c 

CP 

8 L | 

1 z 

PT/PO  CPB 

U/UE 

, 1- 

8B  | | 

x/c 

CP 

8L 

1 1 

UPPER  SIDE 

1 1 

UPPER  SIDE 

0.0 

0.5202 

-0.57J3 

0.0 

0.0  II 

0.0 

1.1195 

0.110  | 

| 0.0 

0.4367  -0.0741 

0.0 

0.0  || 

0.0 

1. 1202 

0.  1 17 

0.070 

0.5626 

-0.5649 

0.  364  1 

0.  32  71  1 

0.0040 

0. 4691 

0.558  | 

| 0.070 

0.5241  -0.8609 

0.4971 

0.5051  | 

0.0040 

0.4697 

0.557 

0.  126 

0.5725 

-0. 5625 

0.4012 

0.  361|  | 

0.0080 

-0.2091 

0.853  | 

| 0.108 

0.5339  -0.0570 

0.5188 

0.529|  | 

0.0080 

-0. 2065 

0.852 

0.  106 

0.5697 

-0.5573 

0.  384  1 

0.  345  | | 

0.0 150 

0.1414 

0.704  | 

| 0.134 

0.5428  -0.8529 

0.5369 

0.548|  | 

0.0150 

0. 1427 

0.703 

0.  30  1 

0. 5832 

-0. 5474 

0.4239 

0.  382|  | 

0.0250 

-0.4495 

0.  950  | 

| 0.157 

0.5556  -0.0494 

0.5633 

0.517M 

0.0250 

-0.4494 

0.958 

0. 42  1 

0.60C6 

-0.5371 

0.4709 

0.426H 

0.0400 

-0.5040 

1.018  | 

| 0.20  1 

0.5654  -0.8423 

0.5788 

0.594  1 | 

0.0400 

-0.5826 

1.017 

0.536 

0.6207 

-0.5271 

0.51  ‘5 

0.  4711  | 

0.0600 

-0.716J 

1.089  | 

| 0.246 

0.5803  -0.0352 

0.6034 

0.621H 

0.0600 

-0.7  330 

1.008 

0.613 

0.6  390 

-0.5138 

0.559  3 

0.509|| 

0.0800 

-0. 9510 

1.196  | 

| 0.287 

0.5838  -0.8208 

0.6058 

G.623I  | 

0.0800 

-0.95  38 

1.  196 

0.  742 

0.6575 

-0.5094 

0.5945 

0.54  3)  | 

0. 1000 

-0.996b 

1.210  | 

| 0.328 

0.5976  -0.8223 

0.6270 

0.647| | 

0.1000 

-0.9971 

1.219 

0.876 

0.6a  3 1 

-0.4979 

0.6391 

0.587|  | 

0. 1400 

-1.0312 

1-230  | 

| 0. 365 

0.6043  -0.8164 

0.6348 

0.  656|| 

0. 1400 

-1.0315 

1. 217 

0.  999 

0.7049 

-0. *9o7 

0.6733 

0.62b|  | 

0. 1800 

-1. 0690 

1.257  | 

| 0. 399 

0.6160  -0.8111 

0.6527 

0.6761  | 

0.1800 

-1. 0660 

1.255 

1.  104 

0.7310 

-0.5035 

0. 7258 

0.6731  | 

0.2200 

-1.0601 

1-25 2 | 

| 0.459 

0.6329  -0.8017 

0.6729 

0.  *>99  | | 

0.2200 

-1.0581 

1.251 

1. 245 

0.7594 

-0.5126 

0.7729 

0.721U 

0. 2600 

-1. 0658 

1.255  | 

| 0.474 

0.6344  -0.7993 

0.6737 

0.  700|  | 

0.2600 

-1.0655 

1.255 

1.33  1 

0.7914 

-0. 5037 

0.0108 

0. 761|  | 

0. 3000 

-1.0700 

1.257  | 

I 0.522 

0.6464  -0.7917 

0.6874 

0.  715|  | 

0. 3000 

-1.0718 

1.250 

1.413 

0.8125 

-0.5042 

0.8369 

0.  788  | | 

0. 3400 

-1.0560 

1.250  | 

| 0.556 

0.6599  -0.7864 

0.7039 

0.7151  | 

0. 3400 

-1.0573 

1.251 

1. 522 

0. 829  1 

-0.5057 

0.8560 

0.00*1  | 

0. 3800 

-1.0574 

1.251  | 

| 0.597 

0.6779  -0. 7799 

0.7251 

0.  759|| 

0. 3800 

-1.0599 

1.252 

1.637 

0.  8619 

-0.4900 

0.0049 

0.0  3*|  | 

0.4200 

-0. 8290 

1.131  | 

| 0.668 

0.7079  -0.7687 

0.7571 

0.  79  7 1 | 

0.4200 

-0.8741 

1.156 

1.  772 

0. 0884 

-0. 4826 

0.9084 

0.0651  | 

0.4600 

-0.4881 

0.975  | 

| 0.772 

0.7436  -0.7522 

0.7897 

0.0  )b|  | 

0.4600 

-0.4749 

0.969 

1.865 

0.9058 

-0. 4059 

0.9264 

0.  H05|  | 

0. 5000 

-0.4190 

0.944  | 

| 0.084 

0.7949  -0.7345 

0.0336 

0.8e9|  | 

0.5000 

-0.420) 

0.945 

2.007 

0.94 32 

-0.4770 

0.9564 

O.910|  | 

0.5400 

-0. 4029 

0.9  37  | 

| 0.992 

0.8404  -0.7391 

0.0761 

0.9*31  | 

0.5400 

-0.4129 

0.942 

2.  104 

0.  964  3 

-0.4  752 

0.97  11 

0.  9 3 7|  J 

0. 5800 

-0.4151 

0.943  | 

| 1.115 

0.8731  -0.7565 

0.909) 

0.9051  | 

0.5800 

-0.4196 

0.945 

2.  208 

0.9769 

-0. 4025 

0.  *862 

0.9521  | 

0.6200 

-0.4127 

0.942  I 

1 1.216 

0.0900  -0.6040 

0.0919 

0.  965|  | 

0.6200 

-0.4228 

0.946 

2.  305 

0.9839 

-0.4970 

0. 9977 

0.  965|  | 

0.6500 

-0. 3977 

0.9)5  | 

| 1.336 

0.9237  -0. 7600 

0.947) 

1.0J5I  | 

0.6600 

-0.4129 

0.942 

2.  406 

0.9085 

-0.5121 

1 . 00b9 

0.9761  | 

0.7000 

-0.  35  7 J 

0.917  | 

| 1.440 

0.9  32  1 0.  7593 

0.9528 

1.042|  | 

0.7000 

-0. 3606 

0.922 

2.501 

0. *924 

-0.  796 

0.  9972 

0.  *64  | | 

0. 7500 

-0.2617 

0.876  | 

| 1.556 

0.964  3 -0.7006 

0. 904) 

1.0841  | 

0.7500 

-0.2629 

0.877 

2.  757 

0.9937 

-0.4780 

0.9976 

0.965|  | 

0.8000 

-0. 1 366 

0.822  | 

| 1.668 

0.9724  -0.7548 

0.9772 

1.075|| 

0.8000 

-0. 1145 

0.022 

2.  969 

0.9935 

-0.4605 

0.9937 

0.960|  | 

0.0500 

-0.0147 

0.770  I 

| 1 . 80  ( 

0.9801  -0.8161 

1.00H4 

1.11811 

0.0500 

-0.0157 

0.771 

3.  689 

0.9938 

-0.  4579 

0.9891 

0.956|  | 

0.9000 

0.0917 

| 1.918 

0.9922  -0.8493 

1.0225 

1-  H7|| 

0.9000 

0.0890 

0.726 

5.  7 30 

0.993  7 

-0.4058 

0.  *694 

0.93*|| 

0.9500 

0. 1765 

0.600  | 

| 2.657 

0.9915  -0.6981 

0.9690 

1.064|  | 

0.9500 

0. 1707 

0.691 

7.693 

0.9932 

-0. 355 J 

0. 949  3 

0.9I0|  | 

0.  1750 

0.2105 

0.674  | 

| 3.002 

0.9925  -0.8809 

1.0  310 

1.  15  J | | 

0.9750 

G. 2052 

0.676 

*.  391 

0 *88  1 

-0. 3076 

0.9265 

0.  005|  | 

1.0000 

0.  2 367 

| 5.671 

0.9901  -0.4915 

1.0364 

1. 157| | 

..0000 

0.21J1 

0.664 

11.  197 

0.  9867 

-0.284  3 

0.9159 

O.H73I  | 

LONER  SIDE 

| 7.593 

0.9901  -0.8020 

1.0329 

1.  1WII 

L08EI  SIDE 

1 3.055 

0 . 9836 

-0. 2709 

0.9070 

0.  0641  1 

1.0000 

0.  2 367 

| 9. 373 

0.9876  -0.9009 

1.0411 

1. 1611) 

1.0000 

0.2111 

0.664 

15.  316 

0.9844 

-0.25  J1 

0.9014 

0.857|  | 

0.9500 

0.  4057 

0.5d7  | 

111.211 

0.9804  -0.9251 

1.0473 

1-  172M 

0.9500 

0.4054 

0.587 

16. 706 

0.9829 

-0.244  7 

0.096/ 

0.  8521  | 

0.9000 

0. 4551 

| 13. 321 

0.9884  -0.9252 

1.0474 

1.172M 

0.9000 

0.4400 

0.567 

H.  701 

0.9821 

-0. 248  3 

0. 0900 

0.854  1 | 

0.8500 

0.4519 

| 15.007 

0.9884  -0.  92  31 

1.0466 

U171II 

0.8500 

0.4458 

0.560 

22.5  3 1 

0.9034 

-0. 2 146 

0.09  3 1 

0.  048|| 

0.8000 

0.425b 

0.578  | 

| 1b. 873 

0.9084  -0.9230 

1.0466 

1.17111 

0.8000 

0.4192 

0.581 

26. 104 

0.  98  37 

-0.2244 

0.089  3 

0. 844  | | 

0.7500 

0.  1708 

| 18.933 

0.9893  -0.9185 

1.0455 

1.170|| 

0.7500 

0. 3676 

0.604 

29.94  3 

0.9055 

-0. 2400 

0.8972 

0.  8531  | 

0.6500 

0.2990 

0. b57  | 

|22. 448 

0.9091  -0.0991 

1.0)84 

1. 160| | 

0.6500 

0.2465 

0.658 

3 3.  589 

0.9049 

-0. 2409 

0. 9002 

O.056|| 

0.5500 

0. 1 124 

0.716  | 

126.179 

0.9896  -0.9114 

1.04  31 

1.  1 66 1 | 

0.5500 

0.1110 

0.117 

37.  27  1 

0.9051 

-0. 2470 

0.0997 

0.8551  | 

0.4500 

-0.0208 

0.  776  | 

129.910 

0.984H  -0.9126 

1.0437 

1.167U 

0.4500 

-0.0315 

0.778 

39. 186 

0. 9866 

-0.240  3 

0.9015 

O.  057|  | 

0. 3500 

-0. 1 169 

0.014  | 

| 33.073 

0.9094  -0.0802 

1.0347 

1. 154|| 

0. 3500 

-0. 1 195 

0.815 

1 1 

0.2500 

-0.0942 

0.004  | 

| 37.  369 

0.9007  -0.13875 

1.0)41 

1 • 1 5 4 | | 

0.2500 

-0.0947 

0.805 

1 1 

0.2000 

-0.0202 

0.776  | 

II 

0.2000 

-0.0271 

0.  776 

1 1 

0. 1500 

0.0575 

0.  740  | 

1 

II 

0. 1500 

0.0595 

0.7  19 

1 1 

0.1000 

0. 1704 

0.691  | 

1 

II 

0. 1000 

0. 1732 

0.690 

1 1 

0.0500 

0.2072 

P.  640  | 

1 

1 1 

0.0500 

0.2908 

U.61R 

1 1 

0.0200 

0. 3022 

0.598  | 

1 

II 

0.0200 

0. 3845 

0.597 

1 1 

0.0080 

0. 4629 

0.561  | 

1 

1 1 

0.0000 

0.4578 

0.563 

1 1 

0.0040 

0. 7221 

0.431  | 

1 

1 1 

0.0040 

0.7137 

0.436 

1 1 

0.0 

1. 1 195 

0.110  | 

1 

1 1 

0.0 

1.1202 

0.117 

RUN  162  8A  = 0 . 765  ALPA  2.52  PINP=J75.4  PO=552.9  TO=103.4 

HE*0.24E  07 

l/C-  0.0000  Z E-  7.  366  RE^O.707  UE=259.31  CPE  = -0.0485 

DEL  5.169  DEL*  1.5157  THETA*  0.7397  H=2.076  CP=0. 00142 
(DISTANCES (88)  U (H/S)  P(88HG)  T (DEG. A)  ALFA  (DEG. ) j 


BOUNDARY  LAVE*  PROFILES 


SURFACE  PBESSURES 


X/C  C 

UPPER  SIDE 


0.0080  -0.2019 

0.0150  0.1486 

0.0250  -0.4433 

0.0400  -0.5776 


0.1800  -1.0665 

C. 2200  -1.0587 


0.  3400  -1.0611 

0.  3800  -1.0634 

0.4200  -1.0169 

0.4600  -0.5672 

C. 5000  -0.4455 

0.5400  -0.4067 

0.5800  -0.3968 


0.7000  -0.2069 

0.  7500  -0.  1902 


0.3500  -0.1249 

0.2500  -0.  1020 


HUN  164  8 A*0. 764  ALFA"  2.52  PHff*J75.7  P0-55J.O  TO- JO*. 3 

RE -0. 24E  07 

I/C*  0.4200  ZE=  2.930  BE*  1.  106  UB*346.69  CPB*-0.7727 


DEL*  1.556  DEL*=  0.4552 
(DISTANCES (88)  U (8/S) 


THETA-  0.2048  H-2.22J  CF-0.002J0 

P ( 8HHG)  T (DEG. K)  ALPA(DRC.|) 


A3-I9 


Table  3.6  Continued 


BUR  165 

8 A = 0. 764  ALPA* 

2.52 

PIMP*  376 . 0 PO*553.5  TO-304.0  | 

| RU  M 166 

NA*0. 765  ALPA- 

2.52 

P I HP*  3 74. 

0 PO-552. 1 TO* 104. 8 

BE* 0. 24E  07 

1 

BE-0.24E  07 

I/C=  0. 

4000  ZB*  2.825 

HE*  1.  224  0 B*  375.  32  CPB 

— 1.01)2 

1 

|I/C*  0. 

3000  ZE*  1.900 

HE-  1. 249  OB*  30 

.52  CPE*-  1. 0548 

DEL3  1. 

367  DEL*=  0.3485  THETA 

* 0.  1541  11*2.262 

CP-0. 0027J  | 

I DEL-  1. 

320  DEL*-  0.3369 

THETA 

- 0. 1452 

i=2. 320 

CP-0.00267 

(DISTANCES  (HR)  3(N/i) 

P(HHHG)  T (DBG. K)  ALPA (DBG.) ) 

1 

I ( DISTANCES (HH)  U(H/S) 

P (HH  KG)  T ( DEC 

-A)  ALPA  (DIG.)  ) 

BOUNDARY  LAYER  PROPILES 

||  SOIPACE 

PRESSURES  | 

| BOUNDARY 

LAYER  PROPILES 

1 1 

SURFACE 

PRESSURES 

Z 

PT/PO  CPB 

U/UE 

8B  | | E/C 

CP 

RL  ( 

1 z 

PT/PO 

CPB 

O/U  E 

88  (( 

E/C 

CP 

HL 

| | UPPER  SIDE 

1 

UPPER  SIDE 

0.0 

0.4)54  -0.9503 

0.0 

0.0  ||  0.0 

1. 12)5 

0.111  | 

0. 3789 

-1.0776 

0.0 

0.0  || 

0.0 

1. 1274 

0.  105 

0.070 

0.4992  -0.9555 

0.475) 

0.524U  0.0040 

0.4715 

0.557  | 

| 0.070 

0.5385 

-1.9754 

0.  6)2  7 

0. 72511 

0.0040 

0. 4776 

0.554 

0.110 

0.5116  -0.9570 

0.5057 

0.560||  0.0080 

-0. 2080 

0.853  | 

| 0. 100 

0.5560 

-1.0750 

0.6592 

0.759| | 

0.0000 

-0.2040 

0.052 

0.  170 

0.5387  -0. 3607 

0.5642 

0.629) ) 0.0160 

0.1395 

0.  704  | 

| 0.130 

0.5443 

-1.0742 

0.64)0 

0.7)6|| 

0.0150 

0. 1470 

0.702 

0.214 

0.5793  -0.9634 

0.6)48 

0.71b||  0.0250 

-0.4490 

0.958  | 

I 0.19) 

0.5686 

-1.0726 

0.6758 

0.7801  | 

0.0250 

-0.4408 

0.955 

0.252 

0.6021  -0.9657 

0.6693 

0.769H  0.0400 

-0.5827 

1.018  | 

| 0.2)0 

0.5781 

-1.0714 

0.6801 

0.  796|  | 

0.0400 

-0. 5748 

1.015 

0.  289 

0.6093  -0.9679 

0.6802 

0.77)||  0.0600 

-0. 7312 

1.006  | 

| 0.28) 

0. 5900 

-1.070) 

0.70)0 

0.816  1 | 

0.0600 

-0. 7201 

1.007 

o.  no 

0.6279  -0.3704 

0. 7055 

0.00511  0.0800 

-0. 9490 

1.194  | 

| 0.316 

0.6149 

-1.0694 

0.7)29 

0.8561 | 

0.0800 

-0-9462 

1.  194 

0.  )82 

0.6428  -0. 3736 

0.7251 

O.0)1||  0.1000 

-0.9940 

1.218  | 

] 0.354 

0.6266 

-1.0684 

0.7457 

0.8731  1 

0.  1000 

-0.9925 

1.218 

0.401 

0.6567  -0.9748 

0.7415 

0. 852 J | 0.1400 

-1.0314 

1.2J7  | 

| 0.432 

0.6440 

-1.0664 

0. 7b44 

0.898  1 | 

0. 1400 

-1.0308 

1.219 

0.4  11 

0.6596  -0.9766 

0.7456 

0.85711  0.1800 

-1. 0680 

1.257  | 

| 0.50) 

0.7807 

0.920U 

0.  1800 

-1. 0690 

1.259 

0.468 

0.6804  -0.9788 

0. 7687 

0.8H8M  0.2200 

-1.06)2 

1.254  | 

| 0.585 

0.6971 

- 1.0625 

0.81)1 

0.966|| 

0.2200 

-1.  062) 

1.256 

0.  509 

0.6934  -0.981) 

0. 7029 

0.907| 1 0.2600 

-1.0687 

1.257  | 

I 0.663 

0.7)50 

-1.0604 

0.8444 

1.010|  | 

0. 2600 

-1.0715 

1.261 

0.554 

0.7157  -0.9841 

0.805) 

0. 33811  0. 3000 

-1.07)3 

1.259  | 

| 0.746 

0.7769 

-1.058) 

0.8754 

1.055|  | 

0. 3000 

-1.0776 

1.264 

o.  ban 

0.  7193  -0.906  J 

0.0094 

0 99)11  0.  3400 

-1.0613 

1.253  | 

| 0.901 

0.7904 

-1.  0569 

0. 0044 

1.  069|  i 

0.  3400 

-1. 0566 

1.25) 

0.6)6 

0.7477  -0.9891 

0.8)54 

0.979J | 0.  3000 

-1.0614 

1.253  | 

I 0.072 

0.8105 

-1.0550 

0.8975 

1.0881  | 

0. 3800 

-1.0591 

1. 2 54 

0.67) 

0.7677  -0.9913 

0.8525 

1.00)||  0.4200 

-0.8)9) 

1.139  | 

I 0.966 

0.8105 

-1.0526 

0.8965 

1.  087  | | 

0. 4200 

-0. 7784 

1.111 

0.  700 

0.7613  -0.9929 

0. 3401 

0.997||  0.4600 

-0.475) 

0.969  | 

I 1.029 

0.9001 

-1.0509 

0.950J 

1. 169| | 

0.4600 

-0.5200 

0.  991 

0.733 

0.7722  -0,9950 

0.0576 

1.0101 | 0.5000 

-0.4302 

0.949  | 

1 1.104 

0.92)9 

-1.05)6 

0.9640 

1-  191|| 

0.5000 

-0.4572 

0.96) 

0.  774 

0.79)7  -0.9975 

0.0740 

1.0)5||  0.5400 

-0.41)2 

0.942  | 

| 1.171 

0.9)39 

-1.0554 

0.9699 

1.200| | 

0.5400 

-0.4666 

0.967 

0.  84  1 

0.8251  -1.0016 

0.8906 

1.070H  0.5800 

-0.4204 

0.945  | 

1 1.246 

0.9567 

-1.0570 

0.9822 

1.  2201  1 

0.5000 

-0.4950 

0.979 

0.920 

0.8462  -1.006) 

0.9145 

1.09)||  0.6200 

-0.4287 

0.949  | 

| 1.320 

0.971) 

-1.0612 

0.9904 

1.2)31  | 

0.6200 

-0.4840 

0.975 

0.987 

0.8755  -1.0265 

0.9402 

1.131||  0.6600 

-0.4187 

0.944  | 

I 1.395 

0.9006 

-1.0626 

0.9954 

1.  2 4 1 J | 

0.6600 

-0.4258 

0.949 

1.07  3 

0.0900  -1.0196 

0.946) 

1.141||  0.7000 

-0. 3649 

0.921  | 

| 1.469 

0.9853 

- 1.0646 

0.9982 

1.246JI 

0.7000 

-0. 3497 

0.915 

1.  140 

0.9174  - 1.024b 

0.9636 

1.167||  0.7500 

-0.25)6 

0.873  | 

| 1.682 

0.9942 

-1.06J6 

1.0020 

1. 252|| 

0.7500 

-0.23)0 

0.865 

1.244 

0.9475  -1.0197 

0.9700 

1.  »89 ( | 0.8000 

-0.  1)31 

0.821  | 

| 1.91) 

0.9940 

- 1.0500 

0.9976 

J.  245|| 

0.9000 

-0. 1053 

0.810 

1.  289 

0.9559  -1.03)2 

0.9070 

1.204||  0.8500 

-0.0119 

0.769  | 

| 2.081 

0. 9928 

-1.0514 

0.997) 

1. 244| | 

0.8500 

0.0145 

0.759 

1.  367 

0.9699  -1.0202 

0.9096 

1.20811  0.9000 

0.09)7 

0.724  , 

I 2.25) 

0.9917 

-1.0518 

0.9969 

1. 244| | 

0.9000 

0. 1082 

0.  7 19 

1 . 558 

0.9057  - 1.0157 

0.9959 

1.210M  0.9500 

0.1781 

0.688  | 

| 2.462 

0.9910 

-1.9521 

0.9967 

1.24)|  | 

0.9500 

0. 1777 

0.609 

1.707 

0.9920  -1.0112 

0.9974 

1.  220H  0.9750 

0.2112 

0.67)  | 

| 2.652 

0.9099 

-1.0525 

0.9963 

1.24)|  | 

0.9750 

0.2044 

0.677 

1. 897 

0.9924  -1.0255 

1.0024 

1.228J)  1.0000 

0.2406 

0.661  | 

J 3.040 

0.9894 

-1.0575 

0.9977 

1.245|  | 

1.0000 

0.228) 

0.667 

2.66b 

0.9894  -1.0109 

0.9961 

1.218|  | LONER  SIDE 

1 

I 3.772 

0.9905 

-1.0600 

0.999  1 

1 . 24 7 1 | 

LOWEB  SIDE 

3.  76  3 

0.9809  -1.0110 

0.9961 

1.218M  1.0000 

0.2406 

0.661  | 

| 5.b)4 

0.9919 

-1.0620 

1.0004 

1. 249|| 

1.0000 

0.2203 

0.667 

5.05) 

0. 9d75  -0.3947 

0.9097 

1.20011  0.9500 

0.4160 

0.502  | 

I 7.566 

0.9921 

- 1.0445 

0.9947 

1.240| | 

0.9500 

0.4095 

0.  506 

7.614 

0.9867  -0.9941 

0.9891 

1.207)1  0.9000 

0.45)1 

0.565  | 

I 9.365 

0.9917 

-1.9)21 

0.9)04 

1.2J)|| 

0.9000 

0. 4547 

0.565 

11.252 

0.9865  -1.  3061 

0.99)1 

1.21)||  0.8500 

0.440) 

0.567  | 

| 11.458 

0.9924 

- 1.0)02 

0.9901 

1.2)31  | 

0.8500 

0. 4534 

0.566 

15. 065 

0.9875  - 1.01)9 

0.9961 

1.2181)  0.8000 

0.4206 

0.580  | 

I 15.204 

0.9930 

-1.0144 

0.9052 

1-225(1 

0.8000 

0. 4295 

0.577 

18.864 

0.9082  -0.9973 

0.9910 

1.210U  0.7500 

0. 3659 

0.605  | 

I 1b. 913 

0.9930 

-0.9971 

0.9795 

1-2151 | 

0.7500 

0. 374) 

0.602 

22. 700 

0.9882  -0.987) 

0.9876 

1.205)1  0.6500 

0.2419 

0.660  | 

I 22.499 

0.9928 

-0.  >785 

0.97)3 

1.205H 

0.6500 

0.2475 

0.658 

2b. 1 70 

0-9895  -0. 97 )b 

0.98)7 

1.198H  0.5500 

0. 105) 

5.  7 19  | 

| 2b.  140 

0.9926 

-0. >628 

0.9680 

1-19711 

0.5500 

0. 1000 

0.722 

30. 173 

0.9910  -0. 36)8 

0. >012 

1.194||  0.4500 

-0.0361 

0.780  | 

1 31.56) 

0.99) 3 

-0. >442 

0.962) 

1.  188| | 

0.4500 

-0.0465 

0.785 

3 i.  886 

0.9 92.  -0.  9489 

0.9768 

1.  180||  0.  35 00 

-0.  1235 

0.817  | 

| 34. 004 

0. 9940 

-0. 3271 

0.  9571 

1. 10O| | 

0. 3500 

-0. 1 372 

0.  824 

37.4  35 

0.9931  -0.9)11 

0.9  714 

1.179||  0.2500 

-0. 1008 

0.807  | 

I 36.757 

0.9940 

-0.9172 

0.9539 

1.  175|  | 

0.2500 

-0. 1 155 

0.  015 

||  0.2000 

-0.0326 

0.778  | 

1 1 

0.2000 

-0.0442 

0.704 

||  0.1500 

0.0550 

0.741  | 

0. 1500 

0. 0441 

0.  746 

||  0.1000 

0. 1710 

0.691  | 

1 1 

0.1000 

0. 1602 

0.696 

||  0.0500 

0. 2876 

0.640  | 

1 1 

0.0500 

0.2799 

0.644 

II  0.0200 

0. 38)6 

0.597  | 

1 I 

0.0200 

0. 3760 

0.601 

| | 0.0080 

0.46)2 

0.560  | 

1 

1 1 

0.0080 

0.4590 

0.563 

| | 0.0040 

0. 7248 

0.430  | 

1 1 

0.0040 

0.7252 

0.4  30 

II  o.o 

1. 1235 

0.111  | 

1 

1 1 

0.0 

1. 1274 

0.105 

IBUI  193  H A*0. 765  ALTA 

2.50 

PIMP*)74.9  PO=552. 3 TO* 304. 3 | 

IRON  194 

HA-0. 

764  ALPA 

2.50 

PINP*)75 

.0  PO=552.2  TO* 

304.  4 

1 

BEx0. 24E  07 

1 

1 

PE  = 0. 

24E  07 

1«/C*  0 

8000  ZE-  7.0)6 

HB=0.788  U E=259. 8)  CPE— 0.0608 

1 

l*/C  = 0. 

9000  Z F>  8.495 

H E=  0 . 710  UE=2) 

6.55  CPE*  C.  121  3 

1 DEL-  4 

414  DEL**  1.276 

4 THETA*  0.6)91  H*1.997  CP*0. 00165  | 

1 DEL*  6. 

012  DEL**  2.1284  THETA*  0.9601 

0=2.217  CP*0. 00102 

(DISTANCES  (88)  U(H/S)  P(HHHG)  T (DEG. K)  AL  P A ( DEG. ) ) 

1 

1 (DISTANCES  (HHJ  U (fl/S 

P(HHHG)  T(DEG.K)  ALFA (DBG. ) ) 

1 BOURDART  LATER  PROFILES 

| | SURFACE  PRESSURES  | 

I BOUNDARY 

LAYER  PROFILES 

1 1 

SURFACE  PRESSURES 

Z 

PT/PO  CPB 

U/UE 

"B  I!  I/C 

CP 

HL  | 

1 Z 

PT/PO 

CPB 

U/UE 

HB  | | 

I/C 

CP 

HL 

J ( UPPER  SIDE 

1 

1 

1 1 

UPPEB  SIDE 

0.0 

0.6542  -0.0886 

0.0 

0.0  ||  0.0 

1.  11)8 

0.128  | 

1 0.0 

0.7127 

0. 1208 

0.0 

0.0  | | 

0.0 

1.1219 

0.  1 15 

0.070 

0.6097  -0.0880 

0.  367) 

0.275||  0.0040 

0.4657 

0.560  | 

I 0.070 

0.7287 

0.  1214 

0.2612 

0.177J | 

0.0040 

0.470) 

0.557 

0.  124 

0.6972  -0.0077 

0.4028 

0.302||  0.0080 

-0.2112 

0.055  | 

I 0.258 

0.7)40 

0.1221 

0. 3056 

O.2O0]| 

0.0080 

-0.2035 

0.954 

0.  199 

0.7055  -0.0871 

0.4)78 

0.)29||  0.0150 

0. 1 385 

0.  7 06  | 

| 0.  340 

0.7)60 

0.  1225 

0. 3128 

0.21)1  | 

0.0150 

0. 1444 

0.70) 

0.273 

0.7121  -0.0866 

0.46)8 

0.  344H  0.0250 

-0. 4472 

0.958  | 

I 0.4H9 

0.7  380 

0.  12)2 

0.  3299 

0.224|  | 

0.0250 

-0. 4487 

0.950 

0.  389 

0.7211  -0.0850 

0.4952 

0.)7)||  0.0400 

-0.5786 

1.017  | 

I 0.594 

0. 7408 

0.1237 

0.  J4  1 0 

0.2)2|| 

0.0400 

-0.5785 

t.  3 16 

0.516 

0.7276  -0.0848 

0.5167 

0-  390 | | 0.0600 

-0.7758 

1.109  | 

I 0.676 

0.7420 

0.1241 

0. 3522 

0.  240  | | 

0.0600 

-0. 7771 

1.109 

0.  631 

0.7331  -0.0840 

0.5337 

0.403)1  0.0800 

-0.9009 

1.175  | 

| 0.889 

0.749  1 

0.  1252 

0.  3061 

0.26)1 | 

0.0800 

-0.9125 

1.176 

0.  736 

0.7)82  -0.08)3 

0. 5491 

0.41511  0.1000 

-0.  9670 

1.204  | 

I 1.064 

0.7552 

0.123) 

0.4199 

0. 20b|  | 

0.  1000 

-0.9747 

1.207 

0.848 

0.  744  1 -0.0825 

0. 5660 

0.4201 | 0. 1400 

-1.0046 

1.224  | 

| 1.277 

0.76)2 

0. 1 154 

0.4668 

0.  )1>|| 

0. 1400 

-1.0111 

1.227 

1.034 

0.7555  -0.0797 

0.  596  > 

0.452(1  0.1800 

-1.042) 

1.244  ( 

1 1.512 

0. 7700 

0.  11  19 

0.  4995 

0. 342) | 

0.  1800 

- 1.  0476 

1.246 

1.  169 

0.7641  -0.0708 

0. 6186 

0.470||  0.2200 

-1. 0787 

1.264  | 

| 1.695 

0. 776) 

0.1115 

C. 5241 

0.  )59|| 

0.2200 

-1.0028 

1.265 

1.  381 

0.7775  -0.0775 

0.651  ) 

0.49611  0.2600 

-1.0518 

1.249  | 

| 1.809 

0.7835 

0.1117 

0. 5499 

0.  37  7|  , 

0.2600 

-1.0622 

1.254 

1.546 

0. 7065  -0.0778 

0.6730 

0.51)||  0. 1000 

-1.062) 

1.255  | 

1 2.  109 

0- 7128 

0.  1 14) 

0. 5790 

0.  )‘>8  | | 

0. 3000 

-1.0682 

1.257 

1.762 

0.8004  -0.0777 

0. 70)9 

0.5)811  0.34U  0 

-1.058) 

1.253  | 

! 2.299 

0.8010 

0.  1 159 

0.6037 

0.4  151  | 

0.  1400 

-1.0609 

1.25) 

1.941 

0.81)7  -0.0770 

0.7)21 

0. 5b  1 1 ) 0.  3800 

-1.0542 

1.251  | 

1 2.627 

0.  8 1 3 9 

0.  1191 

0.6)9) 

0 . 4 4 1 | | 

0. 3000 

-1.0560 

1.251 

2.  124 

0.8275  -0.0781 

0.7597 

0.50)11  0.4200 

-1.0345 

1.240  | 

1 3.015 

0.0)26 

0.1197 

0.6899 

0.  477|  | 

0.4200 

-1.0296 

1.2)6 

2.284 

0.8381  -0.0767 

0.7788 

0.599IJ  0.4600 

-0. 5917 

1.02)  | 

1 3.389 

0.0520 

0.1187 

0.  7 3H8 

0.51)1 | 

0.4600 

-0. 5666 

1.011 

2.475 

0.05  3 3 -0.0760 

0.8056 

0.621||  0.5000 

-0.4210 

0.946  | 

I 1.74) 

0.8711 

P. 1 107 

0. 7064 

0. 540| I 

0.5000 

-0. 4179 

0.  944 

2.684 

0.8705  -0.0761 

0. 0)49 

0.646||  0.5400 

-0.4002 

0.937  | 

I 4.  168 

0..  8974 

0.1170 

0.8 J 7 1 

0.  585 | | 

0.5400 

-0. 3960 

0.9  35 

3.053 

0.8991  -0.0760 

0.0796 

0.68)11  0.5800 

-0. 3982 

0.9)6  I 

| 4. 49) 

0.9172 

0. 1156 

0.3752 

0.614|| 

0. 5800 

-0.  390b 

0.936 

3.437 

0.9276  -0.0755 

0.920! 

0. 7 18 | | 0.6200 

-0.  3820 

0.910  | 

I 4.092 

0. 9422 

0.11)7 

0.  1 197 

0. 640| | 

0.6200 

-0.  303) 

0.929 

3.  788 

0.9547  -0.0748 

0.9557 

0.749||  0.6600 

-0. 35)7 

0.917  | 

I 5.258 

0.9604 

0. 1 127 

0.9497 

0.671|  | 

0.6600 

-0.  3560 

0.917 

4.  104 

0.9761  -0.0743 

0.9819 

0.77211  0.7000 

-0.2960 

0.892  | 

1 5.6)5 

0.9765 

0.  1 127 

0.9744 

0. 6)0| | 

0.7000 

-0. 2998 

0.09) 

4.4  14 

0.90)3  -0.073) 

0.9906 

0.  780H  0.7500 

-0. 1907 

0.850  | 

1 6.012 

0. 9868 

0.  1 145 

0. 9886 

0.701|| 

0.7500 

-0.2054 

0.852 

4.  568 

C.9880  -0.0717 

0. 9943 

0.78)||  0.8000 

-0.0886 

0.80)  | 

I 6.  3 j9 

0.  99  32 

0.  1 1 67 

0.  *966 

0.707|| 

0.8000 

-0.0080 

0.802 

4.  94  1 

0.9927  -0.0690 

0.9989 

0.  7871)  0.8500 

0.0191 

0.  757  | 

1 6.762 

0.9960 

0.1  105 

0. 9997 

0.  709|  | 

0.8500 

0.0250 

0.  753 

5.  799 

0.9947  -0.0640 

0. 3987 

0.  707||  0.9000 

0.1115 

0.717  | 

| 7.489 

0.9968 

0.  122) 

0.9987 

0.  709|  | 

0.9000 

0. 1200 

0.711 

7.53  1 

0.9931  -0.0610 

0.9955 

0.70411  0.9500 

0.  1075 

0.684  | 

1 9.  170 

0.9944 

0.  1 19  3 

0. >969 

0.  70  7 | | 

0.9500 

0. 193) 

0.681 

9.523 

0.9)87  -0.0579 

0.9889 

0.  778H  0.9750 

0.2172 

0.671  | 

1 1 1.  321 

0.9901 

0.1164 

0.9924 

0.704|| 

0.9750 

0.2202 

0.670 

11. 325 

0.9869  -0.0559 

0.9857 

0.775)1  1.0000 

0.2415 

0.661  | 

| 14.  168 

0.9879 

0.1110 

0.9922 

0. 70)|  | 

1.0000 

0. 240) 

0.661 

13. 154 

0.9862  -0.0546 

0.  384  ) 

0.774  | | LOB  E H SIDE 

I 15.829 

0.9876 

0.  1077 

0.99)6 

0. 705| | 

LONER  SIDE 

15. 135 

0.9859  -0.05)1 

0.  ) 8 3 1 

0.77)||  1.0000 

0.2415 

0.661  | 

1 17.5)4 

0.9069 

0.  1040 

0.  9 94 7 

0.  705H 

1.0000 

0.2M0) 

0.66  > 

17.131 

0.9855  -0.0522 

0.9822 

0.  7 72H  0.9500 

0. 4047 

0.580  | 

1 19.217 

0. 9065 

0. 1002 

0.9962 

0.707| | 

0.9500 

0.4020 

0.589 

18.840 

0.9059  -0.0520 

0.9026 

0.77)11  0.9000 

0.4429 

0.570  1 

| 20. 769 

0.9060 

0.0979 

0.9979 

0. 708J | 

0.9000 

0. 4450 

0.569 

20.  598 

0.986)  -0.0508 

0. >825 

0.  7 72  H 0.8  500 

0.4)82 

0.57)  | 

1 22. 74) 

0.986  3 

0.09)0 

0.9945 

0.709| | 

0.9500 

0.4415 

0.571 

22. 519 

0.9871  -0.0493 

0.9027 

0.77)11  0.8000 

0.4125 

0.584  | 

( 24.6  76 

0.9872 

0.090) 

1.0027 

0.712H 

0.8000 

0. 4174 

0.502 

24.607 

0.9402  -0.0 468 

0.  9918 

0.  77)11  <7.  7500 

0.  1629 

0.607  | 

J 26. 68  1 

0.9801 

0.0889 

1.0049 

0.713IJ 

0.7500 

0.  )6b2 

0.605 

26.  478 

0.9089  -0.0445 

0.  3825 

0.77211  0.6500 

0.2442 

0.660  I 

1 30. 142 

0.9898 

0.0865 

1. >086 

0. 716|  | 

0.6500 

0. 2470 

0.658 

28.36  ) 

0.9900  -0.0426 

0.  9828 

0.  77  )1  ) 0.5500 

0.  1068 

0.719  | 

I 13.627 

0.9912 

0.00)5 

1.0122 

U.719|  | 

0.5500 

0. 1081 

0.  7 18 

30.001 

0.9911  -0.0412 

0.98)5 

0.77)||  0.4500 

-0.0288 

0.777  | 

1 37. 359 

0.9429 

0.000) 

1.0  164 

0.72211 

0.4500 

-0.0270 

0.  ) 76 

31. 796 

0.991 3 -0.040) 

0.98)3 

0. 77)| | 0.  1500 

-0.112) 

0.  8 1 j | 

1 

1 1 

0. 3500 

-0. 1 148 

0.01) 

33.650 

0.9921  -0.0)96 

0.90)9 

0.  774||  0.2500 

-0.0947 

0.805  | 

1 

1 1 

0.2500 

-0.  0971 

0.  806 

35.55) 

0.791  ) -0.0401 

0.98)2 

0.771||  0.2000 

-0.02)5 

0.775  | 

1 

1 1 

0.2000 

-0.0293 

0.777 

)b. 325 

0.9907  -0.0407 

0.9827 

0.77)||  0.1500 

0.0645 

0.7)7  | 

1 

1 1 

0.1500 

0.  0561 

0.7u0 

II  0.1000 

0. 1014 

0.687  | 

1 

1 1 

0.1000 

0.1716 

0.691 

II  0.0500 

0. 2900 

0.6)9  | 

1 

1 1 

0.0500 

0.2809 

0.641 

||  0.0200 

0. 3847 

0.597  | 

1 

1 1 

0.0200 

0. 3750 

0.  601 

II  0.0080 

0.  4 750 

0.55,  | 

1 

II 

0.0090 

0. *720 

0.557 

II  0.0040 

0. 7166 

0.4)5  | 

1 

1 I 

0.0040 

0. 71)9 

0.4  16 

|)  0.0 

1.  11)8 

0.128  | 

1 

1 1 

0.0 

1.  1219 

0.115 
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|BUB  170  BA*0.7«5  ALFA  - 2.52  PINP®J62.9  P0=595.  1 TO-103.9. 

I BE-0. 2<*g  07 

I I/C*  0.4200  ZE=  4. 209  BB*0.  916  UE»296.06  CPl*-0.3006 

I 

| DEL*  3. 40 J DEL**  1.3736  THETA*  0.5089  H=2.699  Cf-0.000 77 

I (DISTANCES (HR)  U(H/S)  P(NHHG)  T (DBG. K)  ALFA (DEG.) ) 


( BOUNDARY  LATER  PROPILES 

1 1 

SURPACE 

PRESSURES 

1 z 

PT/PO  CPU 

O/OE 

88  || 

E/C 

CP 

HI 

1 1 

UPPER  SIDE 

I 0.0 

0.5713  -0. 1288 

0.0 

0.0  (( 

0.0 

1.  1)82 

0.102 

i 0.070 

0.5900  -0. 3284 

0.2516 

0.214|  I 

0.0040 

0.5152 

0.551 

| 0.130 

0.5961  -0.3282 

0.2885 

0.246(  | 

0.0080 

-0. 14)4 

0.848 

1 0.2J4 

0.6000  -O.J277 

0. 3092 

0.  264 j ) 

0.0150 

0.2017 

0.696 

t 0. 302 

0.6010  -0.  1274 

0.  31 38 

0.  268(1 

0.0250 

-0. 3794 

0.954 

| 0.  17b 

0.6037  -0. 3270 

0. 3271 

0.  279|  ( 

0.0400 

-0.5119 

1.016 

| 0.561 

0.6083  -0. 3261 

0. J475 

0. 297| ( 

0.0600 

-0.6689 

1.091 

I 0.742 

0.6167  -0. 1252 

0. 3830 

0.  328|| 

0.0800 

-0.8766 

1.  197 

1 0.947 

0.627J  -0. 1242 

0.  4229 

0.  16  J | | 

0.1000 

-0.92J9 

1.222 

1 1.108 

0.6412  -0. 1222 

0.4682 

0.40)|  | 

0.1400 

-0.9649 

1.245 

I 1.305 

0.6620  -0.  1246 

0.5316 

0.460K 

0. 1800 

-1.0059 

1.268 

| 1.492 

0.6860  -0. 3270 

0. 5937 

0.517k 

0.2200 

-1.0089 

1.270 

I 1.705 

0.  7 149  -0.  3286 

0.6567 

0.575K 

0. 2600 

-1.0142 

1.273 

| 1.458 

0. 7459  -0. 3284 

0.7141 

0.629|  | 

Q. 3000 

-1.024) 

1.279 

| 2.063 

0.7805  -0. 3267 

0. 7690 

0.  bd2 ) | 

0.  3400 

-1.0224 

1.277 

| 2.268 

0.8099  -0. 3227 

0.8091 

0.  721|| 

0. 3800 

-1.0274 

1.280 

1 2.429 

0.8418  -0. 1189 

0.  8488 

0.  760J  | 

0.4200 

-1.0156 

1.274 

I 2.619 

0.8743  -0. 1195 

0 4877 

0.7991  | 

0.4600 

-1.0289 

1.281 

| 2.820 

0.9191  -0.  1175 

0. 4 j46 

0.847|  | 

0.5000 

-1.0273 

1.280 

I 2.981 

0.9430  -0. 1187 

0.  958  7 

0.8721  ( 

0. 5400 

-0. 54)9 

1.031 

I 1.152 

0.3639  -0. 1188 

0.9782 

0.89)|  | 

0.5800 

-0.4041 

0.9  66 

I 1.319 

0.9790  -C.  1154 

0.990  3 

0.9061  | 

0.6200 

-0. 3288 

0.9J1 

| 1.401 

0.9801  -0. 11 35 

0.  9906 

0.906K 

0.6600 

-0.27  30 

0.906 

1 1.552 

0.4891  -0.  1129 

0.9980 

0.914|  | 

0.7000 

-0.2222 

0.883 

1 7.  746 

0.  9924  -0.  108  1 

0. >988 

0.915(  1 

0.  7500 

-0. 1506 

0.852 

| 4.115 

0.9946  -0.  1011 

0.9977 

0.914(  | 

0.8000 

-0.0660 

0.814 

1 4.477 

0.9946  -0.2975 

0. 3962 

0.9121  | 

0.8500 

0.0209 

0.776 

1 5.62  1 

0.9947  -0.2861 

0.9914 

0. 907|| 

0.9000 

0.  1017 

0.  740 

| 7.614 

0.9948  -0.2762 

0.4873 

0.903)  | 

0.9500 

0. 1748 

0.708 

1 9. 135 

0.9932  -0.2676 

0.  3823 

0.8)7)  J 

0.9750 

0.2043 

0.695 

I 11.249 

0.9845  -0.2610 

0.9717 

0.8 86  || 

1.0000 

0.2)20 

0.682 

| 1 1.  141 

0.9807  -0.2556 

0.9660 

0.880)  | 

LOWER  SIDE 

I 15.014 

0.9791  -0.2  499 

0.4621 

0.8  76  K 

1.0000 

0.2  720 

0.68  2 

I It. 887 

0.9783  -0.2450 

0.9592 

0. 87)|| 

0.9500 

0. 4168 

0.598 

| 18.  746 

0.9771  -0.2406 

0.9562 

0.870| | 

0.9000 

0.4645 

0.575 

1*0.570 

0.9772  -0.2361 

0.954) 

0.8681  | 

C. 8500 

0. 4606 

0.577 

1 22. 46t 

0.  9771  - 0. 2 JOB 

0.9520 

0. d65| | 

0.8000 

0.4)36 

0.590 

I 24.  30V 

0.  9775  -0.2251 

0.  44  9 9 

Q.86J/  | 

0.  7 500 

0. 3797 

0.615 

I 26.  268 

0.978  1 -0.  2 198 

0.  1481 

0.861  | | 

0.6500 

0.2560 

0.671 

I 24. 872 

0.4796  -0.2098 

0. 9451 

0.  858|  | 

0.5500 

0.1217 

0.7  31 

| 11.  608 

0.9808  -0. 1496 

0.9418 

0.8551  l 

0.4500 

-0.0258 

0.  796 

| 37. 328 

0.9820  -0. 1910 

0.4)9) 

0. 052K 

0. 3500 

-0. 1136 

0.8)5 

14).  078 

0.9842  -0. 1831 

0. 3)79 

O.051J) 

0.2500 

-0.0945 

0.827 

i I 

0.  2000 

-0.0245 

0.796 

1 1 

0.1500 

0.0614 

0.758 

1 1 

0.  1000 

0.  1749 

0.708 

II 

0.0500 

0.2919 

0.655 

I 1 

0.0200 

0. 3826 

0.614 

1 1 

0.0080 

0.4708 

0.572 

1 1 

0.004 

0.7135 

0.449 

f 

it 

0.0 

1. 1382 

0.  102 

(BOR  172 

81*0.785  ALPA 

- 2.52 

PIHP* J6 J 

1 PO*545.  3 TO- 

30  3.  9" 

AE*0.24E  07 

»I/C®  0. 

5800  ZE=  4.139 

8 E* 0. 948  UE®  304.  94  CPB*-0. 3697 

I 

I CEL-  3.111  DEL**  1.3046  THETA*  0.4589  H*2.84J  CP*0. 00068 

| (DISTANCES (88)  J(H/S)  P(NHHG)  T ( DEG. K)  ALf A (DEG. ) ) 


I 

| bOUIDAB ” LATER  PHOPILES  )|  SUBPACE  PRESSURES 


i z 

PT/PO  CP8 

U/UE 

88  | | 

E/C 

CP 

NL 

1 t 

UPPER  SIDE 

1 0.0 

0.5480  -0.4110 

0.0 

0.0  | | 

0.0 

1. 1279 

0.  121 

I 0.070 

0.5631  -0.4100 

0.22)7 

0. 196(1 

0.0040 

0.5071 

0.554 

1 0.212 

0.5677  -0.4094 

0. 25 39 

0.223)1 

0.0000 

-0. 1526 

0.052 

I 0.279 

0.5700  -9.4089 

0.2674 

0.  2 35  K 

0.0150 

0. 1921 

0.700 

| 0.410 

0.5759  -0.4079 

0.299) 

0.  26  3K 

0.0250 

-0. 3846 

0.956 

1 0.514 

0.5840  -0.4072 

0.  3 306 

0. 298|| 

0.0400 

-0.  5187 

1.018 

1 0.6)4 

0.5902  -0.406) 

0.  3652 

0.  32211 

0.0600 

-0.6754 

1.094 

j 0.7)4 

0.6002  -0.4055 

0.4041 

0.  35  7|| 

0.0800 

-0.8825 

1.200 

| 0.884 

0.6005  -0.4044 

0.4  329 

0.  3831  | 

0.1000 

-0.9275 

1. 224 

) 0. 37) 

0.6155  -0.4089 

0.4609 

0.4Q9|  | 

0. 1400 

-0.9675 

1.246 

1 1.08  1 

0. 627?  -0. 3996 

0.48  3) 

0.  4J5»  | 

C.  1800 

-1.0076 

1.268 

I 1 . 2 1 1 

0.  6 192  -0.40)2 

0.5247 

0.4bd|  | 

0.2200 

-1.0100 

1.270 

| 1.413 

0.6670  -0.4002 

0.5905 

0.5)01  | 

0.2600 

-1.0134 

1.272 

| 1.611 

0.70)4  -0. 3924 

0.6597 

0.59b|  | 

0. 3000 

-1.0246 

1.278 

I 1.794 

0.  7 386  -0.  18  7 3 

0.7181 

0. 65 3 | | 

0. 3400 

-1.0240 

1.270 

1 1.908 

9. 7755  -0. 3917 

0.7767 

0.71  1|( 

0. 3800 

-1.0)00 

1.281 

I 2.156 

0.8149  -0. 190) 

0.8282 

0.  764|  | 

0.4200 

-1.015J 

1.27) 

| 2.328 

0.8506  -0. 3945 

0.8725 

0.0101  | 

0.4600 

-1.0287 

1.280 

I 2.522 

0. 8966  -0. 1926 

0.9199 

0.0601  I 

0.50 00 

-1.02J) 

1.277 

| 2.701 

0.91)1  -0. 3874 

0.9522 

0. 095  1 1 

0.5400 

-0.5575 

1.037 

1 2.902 

0.9619  -0.  38  75 

0.9777 

0.92)|  I 

0.5800 

-0.4110 

0.968 

I J.  Ill 

0.9004  -0.  3899 

0.9941 

0.94  1 | | 

0.6200 

-0. 3)31 

0.9  3) 

I 3.309 

0.9881  -0.1058 

0.9986 

0.9461  | 

0.6600 

-0.28)1 

0.910 

1 3.514 

0.9911  -0.  3798 

0. 9986 

0.946)  | 

0.7000 

-0.2300 

0.890 

I 1.682 

0.992  1 -0.  1746 

0. 9974 

0. 945 1 1 

0.7500 

-0. 1660 

0.050 

| 4.406 

0.99 J7  -0. 3727 

0.9977 

0.945| | 

0.8000 

-0.0740 

0.017 

| 5.5)0 

0.9951  -0.  14)2 

0.9868 

0.9  13)  1 

0.8500 

0.0176 

0.  777 

i 7.656 

U.9 352  -0. 3181 

0.9767 

0.922K 

0.9000 

0. 10)5 

0.7  39 

1 9.458 

0.9944  -0. 3026 

0.9695 

0.914|  | 

0.9  500 

0.  1781 

0.706 

111.205 

0.9877  -0.2889 

0.9581 

0.9021  I 

0.9750 

0.2056 

0.694 

| 1 3.  115 

0.  3854  -0.27  14 

0. 9498 

0.  892|  | 

1.00J0 

0.2)52 

0.680 

| 14. 966 

0.9847  -0.2586 

0.  94  3 1 

0.8951  | 

LOWER  SIDE 

| 16. 772 

0.9842  -0.2467 

0.9)76 

0.0791  | 

1.0000 

0.  2 352 

0.680 

I 18. 712 

0.90)8  -0.2)64 

0.9)30 

0. 074|| 

0.9500 

0.4095 

0.601 

1 22. 525 

0.98)8  -0.2191 

0. 3257 

0.06b  | | 

0.9000 

0. 4663 

0.574 

| 2b. 078 

0.90)2  -0.2011 

0.91 78 

0.0581  I 

0.0500 

0.4642 

0.575 

1 29. 794 

0.90)3  -0. 189 ; 

0. 3129 

0-95  ill 

0.8000 

0. 4)00 

0.687 

I 3). 514 

0.9022  -0.107) 

0. 3109 

0.0501 1 

0.7500 

0. 3852 

0.612 

1 37.5)  3 

0. 3819  -0.1877 

0.9108 

0.0501  | 

0.6500 

0.2611 

0.669 

(41.  1 8 t 

0.9821  -0.1827 

0.9089 

0.0401  | 

0.5500 

0. 1255 

0.729 

1 1 

0.4500 

-0.0262 

0.796 

1 1 

0. 3500 

-0. 11)7 

0.8)5 

II 

0.2  500 

-0.09)1 

0.826 

1 1 

0.2000 

-0. 02 36 

0.  796 

(1 

0.  1500 

0. 0635 

0.767 

1 1 

0.1000 

0. 1778 

0.  706 

1 1 

0.0  500 

0.29)1 

0.654 

1 1 

0.0200 

0. 3822 

0.61) 

1 1 

0.0000 

0.4607 

0.67) 

II 

0.0040 

0. 7076 

0.452 

1 1 

0.0 

1.  1279 

0.121 

HUH  171  84=0.705  ALPA®  2.52  PINP*)6J.  1 PO*545.5  TO*  304.  3 

H K = 0. 2 4 E 07 

A/C®  O.oOOO  EE®' 4- 112  HE=0.9J0  UE=J00.12  CPE—O.I3I7 


Oft-  J. 154  DEL*-  1.2965  THETA*  0.48/4  0=2.687  CP=0. 00081 

( DISTANCES (HP)  U(H/S)  P(HHHG)  T (DEG. K)  ALP A (DEG. ) ) 


1 BOUNDARY  LATER  PbOPTLES 

II 

SUBPACE  PRESSURES 

2 

PT/PO  CPU 

U/UE 

88  )| 

I/C 

CP 

HL 

1 1 

UPPER  SIDE 

0.0 

0.5500  -0. 3742 

0.0 

0.0  II 

0.0 

1.1294 

0.  1 19 

0.070 

0. 5760  -0. 37)1 

0. 2450 

0.21  1|  | 

0.0040 

0. 5094 

0.554 

0.  160 

0. 6b  1 1 -0.  J726 

0.276) 

0.2)8| | 

0.0080 

-0. 1470 

0.851 

0.217 

0.5046  -0. 3718 

0.2952 

0.  255  K 

0.0150 

0.1947 

0.699 

0.  204 

0.5896  -0.  171  1 

0.  )20 1 

0.27  7|  | 

0.0250 

-0.3051 

0.957 

0.  (6) 

0.5094  -0.1702 

0. 3182 

0.  275|  | 

0.0400 

-0.5194 

1.020 

0.  549 

0.  5789  -0.  3601 

0-  360) 

0. 312|  | 

0.0600 

-0.6748 

1.  094 

0.74) 

0.6097  -0. 3659 

0.4018 

0.  34  9 | | 

0.0800 

-0.8787 

1.  199 

0.970 

0.6241  -0.3651 

0.452) 

0.  394 1 | 

0.1000 

-0.9229 

1.223 

1 . 109 

0.6466  -0.J6J8 

0.6192 

0.  455  | | 

0.  1400 

-0. 9624 

1. 244 

1. 29t 

0.6687  -0.3559 

0.6690 

0.501|  | 

0. 1800 

-1.0019 

1.266 

1.490 

0.6)66  -0.3529 

0.6290 

0. 65  7| | 

0.  2 200 

-1.0061 

1.269 

1.669 

0. 7 2o  J -0.  3499 

0.6855 

0. 6 1 0 | | 

0. 2 bOO 

-1.0092 

1.271 

1.870 

0. 7646  -0. 3519 

0. 7 360 

0. 658 | | 

0. 3000 

-1.0223 

1.278 

2.046 

0. 7« 19  -0. 3485 

0.  7 7«0 

O.o9?»  | 

0.  3 400 

-1.0175 

1.275 

2.260 

0.d2d2  -0.J4O2 

0.0361 

0.  758  | | 

0. 3800 

-1.0258 

1.200 

2.<4  37 

0 • 0 b 3 6 -0.  3478 

0.  1791 

0.802|  I 

0.4200 

-1.012b 

1.27) 

2.620 

0.9016  -0. 3480 

0.9200 

0.  844  | | 

0.4600 

-1.0269 

1.281 

2.  792 

0.9)07  -0. 348) 

0.  1489 

0. 876  | | 

0.6000 

-1.0211 

1.277 

2.975 

0. 9560  -0. 3409 

0. 9734 

0. 9 0 1 1) 

0. 5400 

-0.5568 

1.038 

3.  154 

0.9781  -0. )47o 

0.9914 

0.  9201  | 

0. 6800 

-0.4116 

0.969 

).  36) 

0.9005  -0.  ) 4 4 3 

0.  )980 

0.928|  | 

0.6200 

-0.  3 369 

0.935 

3.55) 

0.992  3 -0.  3404 

1.0004 

0.9  JO  | | 

0.  o600 

-0.2028 

0.911 

3.  747 

0.9920  -0. 3397 

1.0006 

0.  )30|  | 

0.7000 

-0.2)1  1 

0.008 

4.098 

0. 99  JO  - 0. J 36 1 

0.9991 

0. 9 29  | | 

0.7500 

-0. 1579 

0.055 

4.493 

0.9926  -0. i 23) 

0.9936 

0.9221  | 

0.8000 

-0.0697 

0.8  16 

4.  04 4 

0.992  1 -0.  ) 2 15 

0.9926 

0.921  || 

0.8500 

0.0196 

0.777 

5.  24  0 

0.9929  -0. 32 74 

0.  192  9 

0. 922|  | 

0. 9 000 

0. 1048 

0.  7)9 

5.616 

0.9926  -0. 3178 

0.9911 

0.  920K 

0.9600 

0. 1780 

0.707 

o.  33) 

0.9927  -0.3174 

0.  191  1 

0. 920|| 

0.9750 

0.2074 

0.69) 

7.094 

0.9)3)  -0. )0d) 

0. 9878 

0.  9 16  || 

1.0000 

0. 23)0 

0.682 

9.05) 

0.994  1 -0.  3027 

0.9061 

0.9  1 4 | | 

LOWER  SIDE 

>.  J22 

0.  9932  -0.2)18 

0.  1000 

0. 909|( 

1.0000 

0.2)30 

0.682 

11.217 

0.9857  -0.2795 

0.9691 

0.0)61 | 

0.9600 

0 4195 

0.597 

13.247 

0.9826  -0.2687 

0.9617 

0.880]  | 

0.9000 

0. 4679 

0.574 

15.  124 

0.9810  -0.2694 

0.9564 

0.883|  | 

0.0500 

0.4652 

0.575 

19.77) 

0.9802  -0. 24  37 

0.9490 

0. 076|| 

0.8000 

0.4175 

0.608 

22.  60  1 

0.9000  -0.2286 

0.942  3 

O.060|  | 

0.7500 

0. 3823 

0.614 

26. 142 

0.9799  -0.2202 

0. 9 106 

O.064|  | 

0.6500 

0.2610 

0.669 

30.  120 

0.9795  -0. 2119 

0.9  34  7 

0.8601 | 

0.5500 

0.1267 

0.729 

3 1.982 

0.  97 88  -0.202 7 

0. 4 301 

0.855K 

0.45  00 

-0.0237 

0.  796 

4 1.411 

0.9814  -0.1071 

0. 9250 

C.850I  | 

0. 3500 

-0. 1099 

0.8)4 

1 1 

0.2600 

-0.0072 

0.824 

1 1 

0.2000 

-0.0211 

0.  796 

1 1 

0.1600 

0.0675 

0.  756 

11 

0. 1000 

0.  1034 

0.704 

1 1 

0.0500 

0.2960 

0.65) 

1 1 

0.0200 

0. 3842 

0.61) 

1 1 

0.0080 

0.4692 

0.573 

1 1 

0.0040 

0.7150 

0.448 

II 

0.0 

1. 1294 

0.  1 19 

(RUN  17)  8 A * 0 . 7 05  ALfA 

2.52 

PI RP*  36  J 

4 PO«545.5  TO* 

105.  1 

1 

PE*0. 24E  07 

|I/C*  0 

5500  ZS'=  1.425 

8E*0.  97  3 U E=  ) 1 2.  )2  CPt*-0.4272 

1 DEL®  2. 

629  DEL**  1.0649  THETA 

« 0.3746 

H*2. 04  ) CP*0. 00075 

1 (DISTARCES  (88)  U(R/S) 

P(HHHG)  T (DEG. K)  ALPA (DEG.) ) 

I BOURDART  LATER  PROPILES 

1 1 

SOR’AtE  PRESSURES 

Z 

PT/PO  CP  B 

U/UE 

(IB  | | 

i/c 

CP 

SI 

1 I 

UPPE< 

IDE 

0.0 

0.5242  -0.4943 

0.0 

O.C  K 

? ** 

1. 1295 

0.  ) 18 

0.070 

0.5433  -0.4902 

0.2445 

0.2l9u 

U.OohO 

0.5078 

0.554 

0.  144 

0.5507  -0.4899 

0. 2892 

0.  260  | | 

0.0080 

-0. 1512 

0.951 

0.240 

0.557b  -0.4dbb 

0.3199 

0.2881  | 

0.0150 

0.  1921 

0.700 

0.  190 

0.56)3  -0.4022 

0. <400 

0.  30  7(  | 

0.0250 

-0. 3878 

0.957 

0.472 

0.5671  -0.4797 

0. 3543 

0.  J19|) 

0.0400 

-0.5190 

1.018 

0.610 

0.5768  -0.4754 

0. 3890 

0.351|| 

0.0603 

-0. b 747 

1.093 

0.  752 

0.5945  -0.4710 

0.4469 

0.405| | 

0.0800 

-0.8017 

1.199 

0.94J 

0 . 6 1 b 7 -0.4652 

0.5077 

0.4621  I 

0.  1 000 

-0. 9273 

1.223 

1.  125 

0.6517  -0.4828 

0.6069 

0.5581  | 

0.1400 

-0.9674 

1.245 

1.  J12 

0.6  )48  -0.4660 

0.6786 

0.629|  | 

0. 1800 

-1.0075 

1.260 

1.480 

0 . 7 40  3 -0.4690 

0. 7539 

0.705|  ) 

C. 2 200 

-1.0104 

1.269 

1.601 

0.7890  -0.4644 

0.0167 

0.7»0|| 

0. 2600 

-1.0155 

1.272 

1.968 

0.0)54  -0.454) 

0.  0666 

O.02JJ  | 

0. 3000 

-1.0265 

1.279 

2.  077 

0.077  ) -0.45  18 

0. 3087 

0. 07O|  | 

0. 3400 

-1.026b 

1.2  79 

2.26) 

0.9172  -0.4518 

0.9450 

C.910I  I 

0.  ) 8 00 

-1.0312 

1.281 

2.4)5 

0.9511  -0.4522 

0.9741 

0.  » 4 3 | | 

0.4200 

-1. 0160 

1.273 

2.629 

0.976  1 -0.4535 

0. 9949 

0.)67|| 

0.4600 

-1.0291 

1.280 

2.  790 

0.9861  -0.4518 

1.0010 

0.  9 75|  | 

0.5000 

-1.0161 

1.27) 

2.991 

0.9926  -0.4504 

1.0061 

0.9801 | 

0.5400 

-0.5270 

1.022 

3.  174 

0.9942  -0.4)79 

1.0021 

0. 9?5|  | 

0. 68U0 

-0. 3966 

0.961 

J.  175 

0.9954  -0.4266 

0.990  3 

0.  7 ? f | I 

0.6200 

-0.  330? 

0.9  35 

3.64  7 

0.9961  -0.420b 

0.9970 

0.  )69|  | 

0.6600 

-0.2902 

0.911 

4.  29  3 

0.9914  -0.4000 

0.9896 

0.961|  | 

0.7000 

-0.24)4 

0.092 

6.4  31 

0.9987  -0. 3658 

0. 1770 

0.946J  | 

0.7500 

-0. 1727 

0.061 

7.319 

0.  498  1 -0.  3 J29 

0.  1634 

0.9)1 1| 

0.8000 

-0.0807 

0.020 

i.  394 

0.9923  -0.2y«6 

0.  9449 

0.  9101  I 

0.05  00 

0.0119 

0.778 

11.  140 

0.9060  -0.2680 

0.9224 

0.8051  | 

0.9000 

0.  1033 

0.  7 19 

12.090 

0.98J7  -0.2091 

0.9012 

0.8611  | 

0.9500 

0.  1772 

0.706 

1 4 . 950 

0.9836  -0. 1 799 

0.8090 

0.9401  | 

0.9750 

0.2055 

0.694 

10.614 

U . 98  26  -0.  1620 

0.8008 

0.0  )9|  | 

1.0000 

0.2)30 

0.  681 

18. 57  J 

0.902)  -0. 1627 

0.  1767 

0.815)1 

LOWER  SIDE 

20.666 

0.982)  -0. 1420 

0.8726 

0.0  10|  | 

1.0000 

0. 23)0 

0.681 

22.  3)0 

0.9024  -0. 1 364 

0. 0696 

0. 82 7 1 | 

0.9500 

0. 4105 

0.596 

26. 2)7 

0. 3828  -0. 1 J 1 6 

0.8684 

0.b2b|  I 

0.9000 

0.46)0 

0.575 

2 7.  670 

0.903  1 -0.  1 126 

0.8691 

0.82b  | | 

0.0500 

0.  46)8 

0.575 

J). 40 V 

0.9046  -0. 1301 

0.069) 

0.827| | 

0.8000 

0.4  )84 

0.507 

17.491 

0.98b4  -0.1286 

0.0  704 

0.028(1 

0. 7600 

0. 38)9 

0.612 

40. 6)3 

0.987  ) -0.  1 3 79 

0.8752 

0.0  3)1  | 

0.6500 

0.2597 

0 . b 69 

II 

0.  5500 

0.  1244 

0.7)0 

1 1 

0.4500 

-0.0291 

0.  797 

1 1 

0. 3500 

-0. 1 165 

0.8)6 

1 1 

0.2500 

-0. 095  7 

0.027 

1 1 

0.2070 

-0.0260 

0.  796 

1 1 

0.1500 

0.0627 

0.757 

1 1 

0. 1000 

6.1702 

0.  706 

1 1 

0.0500 

0.292? 

0.664 

II 

0.0200 

0. 3830 

0.6  13 

1 1 

0.0080 

0.4614 

0.57) 

1 1 

0.0040 

0.7149 

0.440 

II 

0.0 

1.1295 

0.  1 18 

I 


Table  3.  G Continued 


RUN  1 7*  HA-0.785  ALFA*  2.  52  PI8r*361 

RE*0.2*E  07 

I/C*  0.  *>200  ZE  = 2.652  RE- 1.093  UE*1* 

CEL-  2.054  CEL*-  0.6218  THETA*  0.2471 
( DISTANCES (HH)  U (H/S)  P(HHHG)  T(0E 

1 PO-545.5  TO- 101. 9 

1.99  CPE--0.6801 

H-2.549  CP-0. 001*3 

G.E)  ALFA (DEG. ) ) 

POl'NDAHY  LAYER  PROPILES 

1 I 

SURFACE  PRESSURES 

l 

PT/PO  CP  B 

U/UE 

Hb  j 1 

x/c 

CP 

HL 

1 1 

UPPEB  SIDE 

0.0 

0.4457  -0. 7659 

0.0 

0.0  || 

0.0 

1.  1 159 

0.  107 

0.  070 

C.5111  -0.7507 

0.4175 

0.4181  | 

0.0040 

0.  5115 

0.552 

0.  1 12 

0.5270  -0.7476 

0.4  752 

0.  4 7 7 1 | 

0.0080 

-0. 1465 

0.850 

0.  1 1 6 

0.5299  -0.7429 

0.4792 

0.481|| 

0.0150 

0. 1979 

0.697 

0.  207 

0.5450  -0. 7 172 

0.  5119 

0.516H 

0.0250 

-0. 1820 

0.956 

0.  252 

0.555  1 -0.  7 110 

0.5116 

0.5  I9|  | 

0.0400 

-0.5189 

1.019 

0.  24  i 

0. 5587  -0. 7251 

0.5170 

0.5421  | 

0.0600 

-0.6711 

1.093 

0.  1 19 

0.5611  -0.7217 

0.5446 

0.551|  | 

0.0800 

-0. 8806 

1.  199 

0.  149 

0 . 5 e 5 5 -0. 7 175 

0.  6462 

0.552|| 

0. 1000 

-0.9266 

1.224 

0. *4fc 

0.5841  -0.7040 

0.5761 

0.585|  | 

0. 1400 

-0. 9668 

1.24b 

0.  502 

0.6000  -0.6961 

0.6019 

0.611U 

0. 1800 

-1.0070 

1.2  69 

0.572 

0.6187  -0.6964 

0.6294 

0.  64 1 1 | 

0. 2200 

-1. 0100 

1.271 

0.  o 5 1 

0.6410  -0.6755 

0.6598 

0.677|  | 

0.2600 

-1.0141 

1.273 

0.714 

0.6586  -0.6667 

0.6617 

0. 701  | | 

0.  1000 

-1.0244 

1.279 

0.  00  7 

0.688  1 -0.6518 

0. 7166 

0.741|  | 

0. 1400 

-1.0254 

1.279 

0.06) 

0.7122  -0.6460 

0.  74  14 

0.  772|  | 

0.  1800 

-1.0301 

1. 282 

O.  746 

0. 7 128  -0.6 J46 

0.  7625 

0.794|  | 

0.4200 

-1.0179 

1.275 

1 . 0 7 1 

0.  7 70  7 -0.6990 

0.8 152 

0.8811  | 

0.4600 

-1.0295 

1.2  82 

1.14  1 

C . 7 852  -0.6644 

0.8111 

0.  979|  | 

0.5000 

-1.0292 

1.282 

1.  26 1 

0.8011  -0. 7685 

0.6958 

0.957|  | 

0.5400 

-0.502b 

1.011 

1.  19  J 

C.824  1 -0.  7427 

0. 10)9 

0 . 967  | | 

0.  5800 

-0. 1912 

0.960 

1. 505 

0.8541  -0.7771 

0.9428 

1.017|  | 

0.6200 

-0.  1406 

0.9  17 

1.628 

0.8819  -0.7541 

0.9518 

1. 01 1 | | 

0. 6600 

-0. 2927 

0.915 

1.049 

0.9176  -0.8046 

0.9989 

1.091|| 

0.7000 

-0.2492 

0.896 

2.054 

0.  974  1 -0.  77  17 

1.0214 

1.  122|  | 

0. 7500 

-0.  1912 

0.  865 

2.  26  J 

0.974 1 -0.6998 

0.9908 

1.080|  | 

0.8000 

-0.0856 

0.82) 

2.412 

0.9914  -0.6612 

0.9927 

1.0811  | 

0.8500 

0.0128 

0.  779 

2.  610 

0.  1957  -0.  7056 

1.0096 

1.106|| 

0.9000 

0. 1058 

0.7  38 

2.964 

0.9972  -0.7158 

1.0142 

1. 1 12J  1 

0. 9500 

0.  1814 

0.704 

1.  717 

0.  19  70  -0.  72  19 

1.0170 

1.116M 

0.9750 

0.2179 

0.689 

5.047 

0.9924  -0.6955 

1.00  19 

•.098|  | 

1.0000 

0.2479 

0.675 

7.54t 

0.9907  -0. 7211 

1.0111 

1. 1 111  | 

LOW  EB  SIDE 

4.  i 7 1 

0.9843  -0.9268 

1.0486 

1.  160|  | 

1.0000 

0.  24  79 

0.675 

1 1.  J0t 

0.964  1 -0.66  16 

1.0685 

1. 188|  | 

0.9500 

0.4255 

0.  594 

1 4 . 96H 

0.9812  -0.8880 

1.0702 

1.  190|  | 

0.9000 

0.  4 705 

0.572 

19.  7 3 J 

0.9615  -0.6780 

1.0666 

1. 195|  | 

0.8500 

0.  4657 

0.575 

22. 0)6 

0.9840  -0.  8656 

1.0622 

1.  1 79  | | 

0.8000 

0.4172 

0.508 

26.  29  fc 

0.9641  -0.9564 

1.0589 

1. 174) | 

0. 7500 

0. 1824 

0.614 

29.994 

0.  184  1 -0.  64  7 1 

1.0555 

1. 169|| 

0.6500 

0. 2594 

0.670 

J J.  59  1 

0. 1851  -0.8359 

1.0518 

1.  1 6 4 | | 

0.5500 

0.  1244 

0.  7 10 

17.479 

0.9656  -0.8112 

1.0510 

1.16  1|| 

0.4500 

-0.0287 

0.798 

40.  195 

0.9655  -0.6257 

1.0491 

1. 159|  | 

0. 1500 

-0.  1162 

0.8  16 

1 1 

0.2500 

-0.0942 

0.827 

i 1 

0.2000 

-0.0214 

0.7  95 

1 1 

0. 1500 

0.0614 

0.  758 

1 1 

0. 1000 

0. 1766 

0.707 

1 1 

0.0500 

0. 2901 

0.65b 

1 1 

0.0200 

0.  1801 

0.615 

1 1 

0.0080 

0.  466  1 

0.574 

1 1 

O.0040 

0.7181 

0.447 

1 1 

0.0 

1.  1)59 

0.107 

RUR  176 

HA  *0. 785  ALFA 

* 2.52 

PI  HP*  36 1 

.4  PO-545.9  TO- 

302.  1 

BE-0.24E  07 

I/C*  0. 

4500  Z E-  2.586 

BE*  1. 278  0E-J8 

6.6)  CPE*- 1. 0299 

DEL  = 1. 

748  DEL*  = 0.4520  THETA 

- 0. 1953 

8=2.315  CF»0. 00258 

( DISTANCES (HH)  0(H/S)  P(HHHG)  T(DE 

G.E)  ALFA (DEG. ) ) 

ROOM DART  LATER  PROFILES 

1 

SURFACE  PRESSORES 

Z 

PT/PC  CPB 

0/0  E 

HB  | 

I/C 

CP 

HL 

J 

UPPER  SIDE 

0.0 

0.  1714  - 1.  0219 

0.0 

0.0  | 

0.0 

1.  1292 

0.  120 

0.  070 

0.4  74  1 - 1.0242 

0.5218 

0.6021 

0.0040 

0.5085 

0.554 

0.  102 

0.4824  -1.0244 

0.5410 

0.62)| 

0.0080 

-0. 1480 

0.851 

0.  1 19 

0.4947  -1.02*5 

0.5656 

0.654| 

0.0150 

0. 1927 

0.700 

0.171 

0.5106  - 1.9247 

0.5946 

0.6911 

0.0250 

-0.  1828 

0.956 

0.210 

0.5242  -1.0249 

0.  o 1 76 

0. 720 | 

0.0400 

-0. 5180 

1.019 

0.  251 

0.5191  -1.0251 

0.6095 

0.710| 

0.0600 

-0.6714 

1.094 

0.  101 

0.5452  -1.  125  1 

0.650  1 

0.  7621 

0.0800 

-0.8800 

1.199 

0.  145 

0.5  72  1 - 1.  1255 

0.6876 

0.812| 

0. 1000 

-0.9260 

1.224 

0.4  18 

0.5827  -1.  1260 

0. 7014 

O.HlOi 

0. 1 400 

-0.9667 

1.247 

0.  505 

0.6091  -1.0261 

0.  7 129 

0.67)1 

0.1800 

-1.0075 

1.269 

U.5B0 

0.6412  -1.  1267 

0.7674 

0.92  1| 

0.2200 

-1.0091 

1.2  70 

0.651 

0-6564  -1.  9270 

0. 7824 

0.9421 

0.2600 

-1.01)5 

1.27) 

0.  729 

0.6859  -1.1274 

0.  8097 

0.981| 

0.  1000 

-1.0218 

1.279 

0.80  1 

0.  7 1 19  - 1.  .9278 

0.61  14 

1.016J 

0.  1400 

-1.025) 

1.280 

0.89  1 

0.  7421  -1.  1282 

0.8555 

1. 046  | 

0.  1800 

-1.0272 

1.281 

0. 949 

0.  7562  - 1.  1285 

0.8660 

1.064| 

0.4200 

-1.0145 

1.27) 

1.024 

0.7772  -1.9282 

0. 8606 

1.0961 

0.4600 

-1.0270 

1.281 

1.117 

0.81  1 7 - 1.0279 

0.9045 

1.  12  1| 

0.5000 

-0.9952 

1.26) 

1.  195 

0.8158  -1.0253 

0.9  171 

1.  1 4 1 1 

0.5400 

-0.5608 

1.0)9 

1.  262 

0.8518  - 1.0269 

0.9271 

1. 1 59 | 

0.5800 

-0.4172 

0.972 

1.  14  1 

0.8719  -1.0265 

0.9195 

1. 176| 

0.620(7 

-0.  1467 

0.940 

1.4  10 

0.9001  - 1.0254 

0.95  12 

1.200| 

0.6600 

-0.  10  76 

0.9  22 

1.505 

0.9229  -1.0271 

0.9655 

1.220| 

0.7000 

-0.2681 

0.904 

1.  58  1 

0.9419  -1.0241 

0.9  7 18 

1.2  1U  | 

0.  7500 

-0. 1908 

0.  870 

1. 66  5 

0.  9577  - 1.0270 

0.  1824 

1. 248| 

0.8000 

-0.084  1 

0.8  22 

1.  749 

0.9711  -1.0280 

0. 9881 

1.259| 

0.8500 

0.0187 

0.777 

1.919 

9.985  1 - 1.0268 

0. 1950 

1.270| 

0.9000 

0.  Ill  1 

0.  7 16 

2.  124 

0.991  1 -1.0298 

0.  1986 

1.276| 

0.9500 

0.  1974 

0.  702 

2.  107 

0.9912  -1.0285 

0.  1982 

1.275| 

0.9750 

0.2204 

0.688 

2.505 

0.9109  -1.0191 

0.9986 

1.276| 

1.0000 

0.  2 4 7 J 

0.675 

1.019 

0.9890  - 1.0  107 

0.9979 

1.2751 

LOWER  SIDE 

1.  792 

0.9875  - 1.0  142 

0. 9985 

1. 275| 

1.0000 

0.2471 

0.675 

5.  9 1 1 

0.99  17  - 1.  ) 11  J 

1.0002 

1.27H| 

0.9500 

0.4224 

0.595 

7.602 

0.9912  1.O201 

0.9954 

1.  2/0| 

0.9000 

0.4714 

0.572 

9.  7 7 7 

0.9916  - 1.91  19 

0.9927 

1.2661 

0.8500 

0. 4690 

0.571 

11.515 

0.9921  -1.0094 

0.9921 

1.  265| 

0.800(7 

0.4421 

0.5  86 

15.  1 19 

0.992  7 - 1.0000 

0.  1692 

1.2ttO| 

0. 7500 

0.  1888 

0.6  11 

18.479 

0.9  125  -0.99  1 1 

0. 986  1 

1.  255| 

0.6500 

0.  264  1 

0.668 

22. 516 

0.  99  14  • 0.  1821 

0.  18  74 

1.25  01 

0.5500 

0.  1272 

0.729 

26. 194 

0.9942  -0.9716 

0.  180  » 

1.  245  | 

0.450  0 

-0.0247 

0.  796 

29.811 

0.99)6  -0.  156  7 

0.9  756 

1.2  17| 

0. 1500 

-0. 1 12  1 

0.8)5 

19.05  1 

0.9911  -0.9282 

0.  1652 

1.  . 20| 

0.2500 

-0.0926 

0.826 

1 

U. 2090 

-0.0214 

0.  796 

1 

0. 1500 

0.0627 

0.  758 

1 

0.1000 

0. 1 769 

0.  707 

1 

0.0500 

0. 2918 

0.655 

1 

0.0200 

0.  1810 

0.614 

1 

0.0080 

0. 4657 

0.575 

1 

0.0040 

0.7150 

0.448 

1 

0.0 

1. 1292 

0.  120 

RUN  1 ?f 

HA*0. 785  ALFA 

2.52 

PIMP* 16) 

J PO*545.7  TO* 

10  2.  4 

RE*0. W4E  07 

X/C*  0. 

5000  ZE*  3.710 

HZ* 1 . 24 1 UE=  178.72  CPE=-0.9662 

DEL*  2. 

018  DEL**  0.5660  THETA 

* 0.2466 

H=2.295  CF*0. 00237 

(DISTANCES  (HR)  U(H/S)  P(HHHG)  T ( DEu. K)  AL 1 A ( DEG. ) ) 

PCUNDABY 

LAYER  PROFILES 

1 1 

SURFACE  PRESSORES 

Z 

PT/PO 

CPB 

U/UE 

Hb  | | 

X/C 

CP 

HL 

II 

UPPER  SIDE 

0.0 

0. 177) 

-1.0041 

0.0 

0.0  | | 

0.0 

1. 1 176 

0.  104 

0.  070 

0.4804 

-0.9997 

0.5278 

0.591H 

0.00«0 

0.5167 

0.550 

(J.  104 

0.4875 

-0.9976 

0.5410 

0. 6 1 0 | | 

0.0080 

-0. 1457 

0.049 

0.  1J3 

0. 49C9 

-0.9957 

0.54  74 

0.61/H 

0.0150 

0. 1995 

0.697 

0.  160 

0.49)6 

-0. 9440 

0.5517 

0.6221  | 

0.0250 

-0. J 8 J 4 

0.955 

0.  189 

0.5012 

-0.9921 

0. >656 

0.6)9| | 

0.0400 

-0.5127 

1.0  lb 

0.210 

0.5167 

-0.9895 

0.  59  10 

0.671|  | 

0.0600 

-0. 6695 

1.091 

0.  275 

0.5266 

-0.9867 

O.oOHo 

0.69211 

0.0800 

-0.8779 

1.  190 

0.  J05 

0.5288 

-0.4848 

0.6  110 

0.695| | 

0.  1000 

-0. 9224 

1.222 

0.  1 19 

0.5)1  ) 

-0.4827 

0.61  10 

0.  b 19  | | 

C.  1400 

-0.9641 

1.245 

0.  )7t 

0.5427 

-0. 980 J 

0.6  110 

0.  720|  | 

0.  1000 

-1.0058 

1.  268 

0.  466 

0.5712 

-0.9746 

0.6704 

0.  7 70|  | 

0.2200 

-1. 0090 

1.270 

0.  548 

0.  5 92  8 

-0. 9694 

0.6  166 

0.804  | | 

0.  2600 

-1.0111 

1.272 

U.  604 

0. b08  1 

-0.4654 

0.M4  1 

O.  02  7J  | 

C.  3000 

-1.0246 

1.279 

0.674 

0.6228 

-0.9614 

0.7<!40 

O.  047|| 

0.  1400 

-1.025b 

1.2  79 

0.742 

0.6516 

-0.9571 

0.7507 

0. 807  | | 

0.  1000 

-1.0)10 

1.202 

0.8  11 

0. 6b99 

-0.4515 

0.  //47 

0.4081 | 

0.4200 

- 1.  0149 

1.271 

0.917 

0 . b 0 79 

-0.9460 

0.  *896 

0.9  29H 

0. 4600 

-1.0)04 

1. 202 

0.  984 

0. 7092 

-0.4412 

0.0080 

0.  954  | | 

0.5003 

-1.0041 

1.267 

1. 06  ) 

0. / 1CH 

-0.4244 

0.0102 

0. 469 | | 

0.5400 

-0.5296 

1.024 

1.  14  1 

0. 7556 

-0.9482 

0. 0490 

1.0121  | 

0. 5803 

-0.  1975 

0.  96  1 

1.19  1 

0.7656 

-0.9511 

0.0509 

1.027|  | 

0.6200 

-0. 1352 

0.9  )4 

1.11) 

0. 7882 

-0. 9499 

0.M742 

1.  049  | | 

0.6603 

-0.2425 

0.  9 15 

1 . 44  1 

0.8211 

-0. 4605 

0.  1011 

1.  089  | | 

0.  700) 

-0. 2524 

0.  097 

1. 551 

0. 062  7 

-0.4494 

0. 1212 

1. 122| | 

0.  7500 

-0. 1804 

0.  065 

1.64  1 

0.8845 

-0. 4649 

0. 9 4 19 

1. 154 | | 

0. 3000 

-0.0929 

0.  026 

1.  749 

0. 9089 

-0.  1718 

0. 1501 

1.1/6U 

0.0500 

0.0094 

0.701 

1.8  76 

0.9422 

-0.940 1 

0.902  1 

1.2  1411 

0.9000 

0.  1025 

0.  740 

2. 018 

0. 9798 

-0.  18  79 

0.9)99 

1.24  )|  | 

0.  9 500 

0.  1701 

0.  706 

2.2CB 

0.9916 

-0.9762 

1.00  14 

1. 245| | 

3.  1750 

0. 2 126 

0.641 

2.  10  7 

0.9970 

-0.9494 

1.0118 

1.2621 | 

1.0000 

0.2421 

0.678 

2.716 

0.9911 

-0.991 1 

1.0072 

1.255|  | 

LOWES  SIDE 

1. 820 

0.  1911 

-0. 95o0 

0. 1951 

1.215|  | 

1.0000 

0.2421 

0.670 

5.678 

0.9871 

-0.9  14) 

0. 9849 

1.219|| 

0.  9500 

0.  4 19  ) 

0.596 

7.  559 

0.9054 

-0.5107 

0.9028 

1.215|  | 

C. 9000 

0. 4640 

0.5  75 

1.  6b) 

0.9060 

-0.  1562 

0.1910 

1.2  10  || 

0.0500 

0. 4609 

0.577 

11.  105 

0-9077 

-0.  1606 

0.9469 

1-2  1 0 | | 

0.0003 

0.4  1)1 

0.  590 

1 1.484 

0.9074 

-0.9592 

0. 9915 

1.2121  | 

0.  7500 

0.  180  1 

0.6  15 

15.  195 

0. 90 dO 

-0.9644 

0.9956 

1.2)b|  | 

0.6500 

0.2541 

0.670 

18.8)1 

0.9007 

-0.9684 

0.4)71 

1.2  )8|| 

0.5500 

0. 1226 

0.7)1 

22.  66  1 

0. 9009 

-0.9624 

0.  195 J 

1.2J5|| 

0.4500 

-0.0278 

0.  747 

26.  ifci 

0.9902 

-0. 9547 

0.  1150 

1.2)51  | 

0. 1530 

-0. 1151 

0.  8)6 

10. 152 

0.9905 

-0.9499 

0.  1910 

1.2101  | 

0.2500 

-0. 0914 

0.026 

J ).  682 

0.9906 

-0.9410 

0.  10 80 

1.225|  | 

0.  2000 

-0.0262 

0.797 

18.00) 

0.99  10 

-0.9  12  1 

0.  I960 

1.220| | 

0.  1 500 

0.0642 

0.757 

1 1 

0. 1000 

0.  17)9 

0.705 

1 1 

0.0500 

0. 2956 

0.65) 

1 1 

0.0230 

0.  1857 

0.612 

1 1 

0.0000 

0.  4 740 

0.570 

1 1 

0.  3043 

0.711) 

0.449 

1 1 

0.0 

1. 1 17o 

0.  104 

RUN  177 

HA-0.785  ALPA 

2.52 

PI NP*  36  3 

.5  P 0*5*5. 9 TO*  30  1.9 

RE=0. 24E  07 

X/C*  0. 

4200  ZE=  2.  186 

HE*  1.266  U E*  183. 72  CPE=-  1.  0162 

DEL*  1. 

521  DEL*3  0.1669  THETA*  0.1586 

H-2.311 

CP-0.00269 

(DISTANCES  (HH)  U (H/S 

P(NHHG)  T (DEG. K)  AL  PA (DEG. | ) 

BOUNDARY 

LAYER  PROPILES 

1 1 

SURFACE  PRESSORES 

Z 

PT/PO 

CPB 

U/UE 

HB  | | 

x/c 

CP 

HL 

1 1 

UPPER  SIDE 

0.0 

0.1741 

-1.0162 

0.0 

0.0  | | 

0.0 

1.  1 336 

0.111 

0.070 

0.4788 

-1.0162 

0.5291 

0.604|  | 

0.0040 

0.5114 

0.552 

0.  107 

0.492  1 

-1.0162 

0.5567 

0.6)811 

0.0080 

-0. 1492 

0.051 

0.  1 30 

0.4973 

-1.0162 

0.5669 

0.650|  | 

0.0150 

0. 1971 

0.697 

0.  160 

0.5225 

-1.0162 

0.6121 

0. 707|| 

0.0250 

-0. 1856 

0.957 

0.  189 

0.54)1 

-1.0162 

0.6451 

0.7501  | 

0.0*00 

-0.5164 

1.017 

0.219 

0.56)7 

-1.0162 

0.6745 

0.  788|  | 

0.0600 

-0.67)9 

1.09) 

0.  264 

0.5900 

-1.0162 

0. 7089 

0.8331  | 

0.0800 

-0.8801 

1.  198 

0.294 

0.6022 

-1.0162 

0.72)6 

0.8531  | 

0. 1000 

-0. 9235 

1.222 

0.  3 35 

0.  b 18  3 

-1.0162 

0.7420 

0.  8781  | 

0. 1 400 

-0. 9648 

1.2*4 

0.  383 

0.6291 

-1.0162 

0.7537 

0. 894  | | 

0. 1800 

-1.0061 

1.267 

0.424 

0.644  1 

-1.0162 

0.7694 

0.916|  | 

0.2200 

-1.0074 

1.268 

0.  454 

0.6520 

-1.0162 

0.777) 

0.  927|  | 

0. 2600 

-1.0128 

1.271 

0.  56  ) 

0.6085 

-1.0162 

0.81  15 

0.9751  | 

0.  1000 

-1.0250 

1.278 

0.607 

0.7028 

-1.0162 

0.82)9 

0.993|  | 

0.  1400 

-1.0224 

1.277 

0.  674 

0. 7269 

-1.0162 

0.8417 

1.022J  | 

0. 1800 

-1.0)11 

1.282 

0.768 

0. 7475 

- 1. 0162 

0.8596 

1.0451  | 

0.4200 

-1.0162 

1.273 

0.8)1 

0. 7644 

-1.0162 

0.8721 

1.064|  | 

0.4600 

-1.0200 

1.275 

0.  898 

0. 7089 

- 1.0162 

0.8891 

1.0901  | 

0.5000 

-0.900) 

1.25) 

0.980 

0.8154 

-1.0162 

0. 4066 

1. 1 16|| 

0.5*00 

-0.5322 

1.025 

1.051 

0. 8477 

-1.0162 

0.9265 

1.147| | 

0.5800 

-0.A12* 

0.  969 

1.152 

0. M8b0 

-1.0162 

0. 948) 

1.  181|| 

0.6200 

-0. 1591 

0.9*5 

1.212 

0.9058 

- 1.0162 

0.9589 

1.19H|  | 

0.6600 

-0.  1288 

0.  9 11 

1.28  1 

0.9177 

-1.0162 

0.4651 

1.  2091  | 

0.  7003 

-0. 2074 

0.912 

1.  169 

0.9  J55 

-1.0162 

0.9  74  1 

1.2231  | 

0.7500 

-C. 1964 

0.871 

1. 454 

0. 9507 

-1.0162 

0.4854 

1.2421  | 

0.8000 

-0.0826 

0.821 

1.521 

U.97  j j 

-1.0162 

0.9921 

1.25)|  | 

0.8500 

0.0248 

0.77* 

1.596 

0. 90  JO 

-1.0162 

0.9467 

1.  260|  | 

0.9000 

0.  1 140 

0.73* 

1. 701 

0.  9 8 54 

-1.0162 

0.9978 

1.2621  | 

0.9500 

0.  1846 

0.70) 

1.798 

0.  9881 

-1.0162 

0.9990 

1.264|| 

0.9  750 

0.210) 

0.692 

1.  H9M 

0.  9894 

-1.0162 

0.9996 

1.2651  | 

1.0000 

0.2111 

0.681 

2.  152 

0. 9890 

-1.0162 

0.9994 

1.  265U 

LOWER  SIDE 

2. 492 

0.9H90 

-1.0162 

0.9994 

1.265|  | 

1.0000 

0.2111 

0.681 

2.751 

0.9092 

-1.0162 

0.4495 

1.265|  | 

0.9500 

0.4124 

0.599 

1.8  19 

0.9065 

-1.0162 

0.998) 

1.2bl|  | 

0.9000 

0. 4659 

0.57* 

>.710 

0.9916 

-1.0162 

1.0015 

1.2681  | 

0.0500 

0. 46*5 

0.575 

7.56  1 

0.99  1 J 

-1.0162 

1.0005 

1.267|  | 

0.8000 

0.4  196 

0.587 

11.  101 

0.9924 

-1.0162 

1.0010 

1.268|  | 

0.  7500 

0. I860 

0.612 

15.447 

0.  19  14 

- 1.0162 

1.0014 

1.268|  | 

0.6500 

0.2636 

0.668 

18.801 

0. 9954 

-1.0162 

1.0021 

1.270)  | 

0.5500 

0. 1260 

0.729 

I 22. 5 70 

0.9974 

-1.0162 

1.00J2 

l.27f|| 

0.4500 

-0. 0269 

0.  797 

I 26. 180 

0.4986 

-1.0162 

1.00)7 

1.2  721  | 

0.  1500 

-0.  1 14  7 

0.815 

0. 22  7 

1.0004 

- 1.0162 

1.0045 

1.2731  | 

0.2500 

-0.0924 

0.825 

i.  ie4 

1.0016 

-1.0162 

1.0050 

1.  274|  | 

0. 2000 

-0.02)2 

0.  795 

17.850 

1.0028 

-1.0162 

1 . (1 056 

1.275|| 

0.1500 

0.06)2 

0.  757 

Note  Since  a Htatic  probe  leakage 

1 1 

0. 1000 

0. 1788 

0.  70b 

0.2950 

0.65) 

equal  to  the  surface  pressure 

1 1 

1 1 

0.0080 

0.460b 

0.57) 

1 1 

0.0040 

0. 7094 

0.  * 5 1 

1 1 

0.0 

1. 1 ))b 

0.111 

A3-23 


Table  3.6  Concluded 




| ROM  197  BA  1 0.  7 0S  ALFA2 
| ■ B*0.2UB  07 

(I/O  0.8000  ZB*  6.962 

1 

| DEL2  5.013  DEL*-  1.7)1 
| (DISTANCES (HH)  'J  (N/S) 

2.50  PI  RP2  362. 5 P 0=544. 6 TO-303.4 

HE=0.  792  08*260.67  CPB2- 0.  0254 

THETA2  0.7812  H-2.216  CP-0.00116 

P(HHHG)  T(DRG.K)  ALFA (DBG.) ) 

| BOUNDARY  LAYER  PROFILES 

II 

SURFACE 

PRESSURES 

i z 

PT/PO  CPB 

0/UK 

NB  | | 

I/C 

CP 

HL 

1 1 

UPPER  SIDE 

| 0.0 

0.65)8  -0.0410 

0.0 

0.0  | J 

0.0 

1.  1324 

0.  1 14 

| 0.070 

0.6769  -0.0410 

0.2976 

0. 22311 

0.0040 

0.5116 

0.55) 

| 0.1*4 

0.6054  -0.0410 

0. 3464 

0. 260(1 

0.0080 

-0. 1485 

0.851 

| 0.222 

0.6902  -0.0411 

0. 3714 

0.279| | 

0.0150 

0. 1976 

0.698 

| 0.3J8 

0.6940  -0.0411 

0. 3896 

0.293H 

0.0250 

-0. 3788 

0.954 

| 0.665 

0.6903  -0.0412 

0.4091 

0. 3O0|  | 

0.0400 

-0.5140 

1.017 

| 0.562 

0.7010  -0.0412 

0.4241 

0. 320|| 

0.0600 

-0.7094 

1.111 

| 0.666 
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Geometric  data:  Chord  c = 200  mm  Maximum  t/c  11.8  $ at  x/c  = 3 5 Cross  section  Fp®*  3003mm 
Trailing  edge  thickness  z^/c  = 0.38$  Diameter  of  pressure  orifices  d^  =0.5  mm 

a.  Contour  and  location  of  pressure  orifices 
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b.  Measured  error  of  manufactured  airfoil  (also  see  Table  3.  la) 


Figure  3.  1 Airfoil  CAST  7 - Model  SP  120  (c  = 200  mm):  Contour,  location  of  pressure  orifices  and 
deviation  from  design  coordinates  (see  Table  3.  lb  for  deviation  on  ARA  model) 
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a.  DFVLR  - TWB  tests  b.  ARA  tests 


iFigure  3.2  Design  pressure  distribution.  Comparison  between  theory  and  experiment. 
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| Figure  3.8  Concluded  | 

c.  Reynolds  number  variation 
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Transition  band  was  renewed  before  measuring 
boundary  layer  profiles  at  x/c  2 0.  80.  Boundary 
layer  profile  at  x/c  = 0.80  was  obtained  with  old 
and  new  transition  band  for  comparison.  The 
flagged  symbols  denote  measurements  with  tran- 
sition band  renewed. 

Data  are  not  corrected  for  wall  constraints  or 
blockage  due  to  cover  of  probe  drive  mechanism 
(see  Introduction). 

Skin  friction  was  determined  by  a modified 
Ludwieg-Tillmann  Formulation  [6| 


Schlieren  picture  corresponds  to  Run  158 
with  (x/c)probe=  °-50 
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4.  NLR  7301  airfoil 
contributed  by 

National  Aerospace  Laboratory  NLR 

Amsterdam,  The  Netherlands 

4.1  Introduction 

The  NLR  7301  airfoil  was  selected  because  it  represents  the  thickest  (16. 9$)  of  all 
supercritical  airfoils  submitted  for  inclusion  in  this  data  base  and  appears  to  be 
close  to  the  limits  of  useful  exploitation  of  the  supercritical  shock-free  airfoil 
concept. 

Because  of  the  rather  extreme  nose  radius  the  airfoil  represents  probably  a hard  test 
case  for  cartesian  grid  based  methods,  in  particular  if  also  based  on  the  transonic 
small  perturbation  assumption. 

The  fact  that  the  airfoil  represents  a rather  extreme  specimen  of  thick,  supercritical 
airfoils  is,  in  the  present  low  Reynolds  number  tests  (as  2 x 10°) , reflected,  i.a. , in 
the  typical  variations  with  angle  of  attack  and  Mach  number  of  the  aerodynamic  coeffi- 
cients. It  appears  that,  even  at  subcritical  conditions,  and  both  with  free  and  fixed 
transition,  the  boundary  layer  on  either  the  upper  surface,  or  the  lower,  or  both,  is 
stressed  to  the  limits  or  beyond.  As  a result  the  effects  of  variations  in  transition 
position  and  transition  fixing  are  rather  dramatic.  This  situation  suggests  that  the 
airfoil  would  be  a difficult  test  case  for  all  methods  involving  coupled  inviscid  flow 

and  boundary  layer  computations.  Note  that  when  transition  was  free,  it  occurred  generally  7 

through  a laminar  separationQbubble  which  is  often  reflected  in  the  pressure  distribution 
(see  e.g.  fig.  4.10,  a = .85  t M = 0.5  - 0.7,  lower  surface  50$  chord).  With  fixed  transit- 
ion at  30$  chord  the  trip  caused  generally  a local  perturbation  of  the  pressure  distribut- 
ion. 

A point  of  concern  (although  not  a privilege  of  the  present  tests)  is  the  amount  of  wall 
interference  contained  by  the  test  data.  The  wall  interference  corrections  given  in 
section  6.2  of  the  data  set  have  been  determined  by  correlating  classical  ventilated  wall 
interference  theory  with  the  downwash  determined  experimentally  by  means  of  solid/slotted 
wall  comparisons  and  by  means  of  the  "drag  balance"  method  ( difference  between  wake  drag 
and  pressure  + friction  drag).  At  the  time  of  the  preparation  of  this  data  set,  work  was 
in  progress  to  determine  wall  interference  from  measured  static  pressure  distributions 
near  the  top  and  bottom  wall.  The  reader  is  encouraged  to  watch  the  literature  for 
publication  of  this  work.  It  is  emphasized  that  the  observed  difference  between  potential 
flow  and  experimental  design  Mach  number  for  shock-free  flow  for  this  airfoil  of  0.026 
(fig.  4.1)  is  not  a measure  of  the  blockage  in  the  tests.  The  difference  can  be  explained 
by  the  viscous  de-cambering  near  the  trai ling-edge.  The  decambering  causes  a reduction 
in  circulation  and  an  associated  loss  in  upper  surface  supervelocity.  To  restore  the 
local  (shock-free)  Mach  number  distribution  the  angle  of  attack  and  free  stream  Mach 
number  have  to  be  increased  above  the  potential  flow  values. 

It  is  worth  mentioning  that  the  tests  were  done  with  the  specific  purpose  of  verifying 
for  the  first  time  the  aerodynamic  characteristics  of  a supercritical  shock-free  airfoil 
designed  by  means  of  the  Boerstoel  hodograph  method.  The  airfoil  has  also  been  tested 
under  oscillatory  conditions  in  the  same  tunnel.  At  the  time  of  preparation  of  this  data 
set  a program  of  high  Reynolds  number  tests  in  the  Lockheed  Georgia  Compressible  Flow 

Facility  was  partially  completed  and  test*  in  the  NASA  Ames  11  ft  x 11  ft  tunnel  (steady  j 

and  unsteady,  Re  »15  x 10°)  were  about  to  be  started. 


4.2  DATA  SET. 

1.  Airfoil 

1.1.  Airfoil  designation 

1.2.  Type  of  airfoil 


1.2.1.  airfoil  geometry- 
nose  radius 

maximum  thickness 
base  thickness 

1.2.2.  design  condition 


design  pressure  distribution 

1.3.  Additional  remarks 

1.4.  References  on  airfoil 

2.  Model  geometry 

2.1.  Chord  length 

2.2.  Span 

2.3.  Actual  model  co-ordinates  and 
accuracy 

2.4.  Maximum  thickness 

2.5 . Base  thickness 

2.6.  Additional  remarks 


2.7.  References  on  model 

3.  Wind  tunnel 

3.1.  Designation 

3.2.  Type  of  tunnel 

3.2.1.  stagnation  pressure 

3.2.2.  stagnation  temperature 

3.2.3.  humidity/dew  point 

3.3.  Test  section 

3.3.1.  dimensions 

3.3.2.  type  of  walls 


3.4.  Plow  field  (empty  test  section) 

3.4.1.  reference  static  pressure 

3.4.2.  flow  angularity 

3.4.3.  Mach  number  distribution 

3.4.4.  pressure  gradient 
3.4*5*  turbulence/noise  level 
•3.4.6.  side  wall  boundary  layer 

3.5.  Additional  remarks 

3.6.  References  on  wind  tunnel 

4.  Tests 

4.1.  Type  of  measurements 

4. , Tunnel/model  dimensions 

4.2.1.  height/chord  ratio 

4.2.2.  width/chord  ratio 

4.3.  Plow  conditions  included  in  present 
data  base 


MLR  7301  (also  MLR  HT  7310810) 
thick,  aft-loaded,  shock-free  supercritical} 
designed  by  means  of  Boerstoel 
hodograph  method 

see  fig.  4.1  and  table  4*1 


zero 


potential  flow  (hodograph  theory): 

M = 0.721 

c^  = 0.60 

experiment  (free  transition,  NLR  Pilot  Tunnel): 

Mt  = 0.747,  ^ * O.45 

see  fig.  4.1  * table  4.1 

design  method  described  in  ref.  1 

none 


0.18  m 

0.42  m 

see  table  4.2  and  fig.  4.2 
t/c  = 16. $ 

0.1 % chord 

finite  trailing- edge  (base)  thickness  was 
obtained  by  cutting-off  theoretical  airfoil 
at  98.9$  chord 
none 


NLR  Pilot  tunnel 
continuous,  closed  circuit 

atmospheric 

313+1  K 

varies  with  atmospheric  condition 
(stagnation  temperature  chosen  such  that 
condensation  is  avoided) 

see  fig.  4.3 
rectangular 

heightO.55  m,  width  0.42  m 

10$  slotted  top  and.  bottom  walls, 

solid  side  walls 

separate  top  and  bottom  plenums 

taken  at  side  wall  3.6  chords  upstream  of 
model 

upwash  Aa  = 0.12  (+  0.03  ) 

(with  respect  to  tunnel  reference  plane) 

see  fig.  4.4a 

see  fig.  4.4b 

Bee  fig.  4.5  and  ref.  4 

thickness  10$  of  test  section  semi-width, 
no  special  treatment 

for  two-dimensionality  of  the  flow  see  ref.  3 
ref.  2 


surface  pressures  (lift,  pitching  moment) 
wake  pitot  pressures  (drag) 
surface  flow  visualization 
flow  field  visualization 

3.1 

2.3. 
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4.3.1.  angle  of  attack 

4.3.2.  Mach  number 

4.3.3.  Reynolds  number 
4.3.4*  transition 

- position  of  free  transition 

- transition  fixing 

4.3.5*  temperature  equilibrium 

4.4.  Additional  remarks 


4.5.  References  on  tests 

5.  Instrumentation 

5.1.  Surface  pressure  measurements 

5.1.1.  pressure  holes 

- size 

- spanwise  station(s) 

- chordwise  positions 

5.1.2.  type  of  transducers  and 
scanning  devices 


5.1.3.  other 

5.2.  Hake  measurements 

5.2.1.  type/size  of  instrument  s) 

5.2.2.  streamwise  position(s) 

5.2.3.  type  of  transducers  and 
scanning  devices 


5*3.  Boundary  layer  measurements 

5.3.1.  type/size  of  instruments 

5.3.2.  locations 

5.3.3.  type  of  transducers  and 
scanning  devices 

5.4.  Skin  friction  measurements 

5.4.1.  type/size  of  instruments 

5.4.2.  locations 

5.4.3.  type  of  transducer 

5.5.  Plow  visualisation 

5.5.1.  flow  field 

5.5.2.  surface  flow 

5.6.  other 

5»7.  Additional  remarks 

5.8.  References  on  instrumentation 


-4°  to  + 4°  for  Mt  = O.747 

0.30  to  O.85  for  a.  = Q.850 
6 * 

about  2 x 10  (see  fig.  4.6) 
free  and  fixed 
see  fig.  4.7 

size  130  (90-106p)  ballotini  (glass  beads) 
bands  of  2mm  width  at  3 chord 
on  upper  and  lower  surface 

Yes 

1)  without  boundary  layer  trip  transition 
occured  generally  through  a laminar 
separation  bubble. 

2)  there  are  indications  for  incipient  rear 
separation  at  all  flow  conditions  except 
at  low  and  around  the  design  condition 

with  free  transition 

ref.  5 


diameter  0.25  ram;  depth  1mm 
staggered  (+  20  mm)  around  centre  line 
see  table  4“3  ^ fig>  4>2a 

one  + 7.5  psi  and  two  + 5psi  Statham 
differential  pressure  transducers  + 48  steps 
Soani valves; 

reference  pressure  p—  measured  with  C.E.C. 

15  psi  absolute  pressure  transducer 
(accuracy  £ 0.05  %) 
no 


wake  rake  (fig.  4.3); 

69  tubes,  spacing  according  to  table  4.4 
tube  diameter  outer/inner  : I.0/0.7  mm 
0.8  chords  downstream  of  trailing  edge 
two  + 2.5  psi  Statham  differential  pressure 
transducers  + 48  steps  Scanivalves; 
reference  pressure  pQ  , measured  with  C.E.C. 

15  psi  absolute  pressure  transducer  (accu- 
racy + 0.05  %) 

no 


no 


shadowgraph  pictures 

detection  of  transition  position  by 

sublimation  technique  (acenaphtene) 

no 

length  of  pressure  tubes  4m; 
scanning  rate  2 pressures/sec, 

none 
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6.  Data 


6.1.  Accuracy  (wall  interference  excluded) 

6.1.1.  angle  of  attack  setting 

6.1.2.  free  stream  Mach  number: 

- setting 

- variation  during  one 
pressure  scan 

6.1.3.  pressure  coefficients 

6.1.4.  aerodynamic  coefficients 

6.1.5.  boundary  layer  quantities 

6.1.6.  repeatability 

6.1.7.  remarks 


+ 0.02° 

+ 0.001 
+ 0.001 

AC  =*0.002  to  0.02  depending  on  local 

pressure  level  and  dynamic  pressure 
unknown 

n.a. 

Ac^  + 0.004}  Ac^  +_  0.0005}  Ac^»  +_  0.001 
none 


6.2.  Wall  interference  corrections 
(indicate  estimated  accuracy) 

6.2.1.  angle  of  attack 

6.2.2.  blockage  (solid/wake) 

6.2.3.  streamline  curvature 

6.2.4.  other 
6.2.5*  remarks 

6.2,6.  references  on  wall  interference 
corrections 


Aa  = -1.4  * 

+ 0.56  (cm  +0.250^  / J 1-M5'  ( degrees) 

ft  1$) 

I AM  I i?  0.005 

lAq|«0.gfo  2 

A^  = -O.OI5  X ^ /( 1-M  ) , (+  3055  ) 

Ac  = -0.25  Ac.  , (+  30$) 
m i — 

wall  interference  is  presently  being 
reassessed 

ref.  6 


6.3.  Presentation  of  data 

6.3.1.  aerodynamic  coefficients 

6.3.2.  surface  pressures 

6.3.3.  boundary  layer  quantities 

6.3.4.  wall  interference  corrections 

included? 


6.3.5.  corrections  for  model  deflection 

6.3.6.  Empty  test  section  calibration 
taken  into  account? 

6.3.7.  other  corrections  included? 

6.3.8.  additional  remarks 


6.4.  Were  test  carried  out  in  different 
facilities  on  the  current  aerofoil? 
If  so,  what  facilities.  Are  data 
included  in  the  present  data  base? 


6.5*  To  be  contacted  for  further 
information  on  tests 


figs.  4.8,  4.9  , table  4»5 
table  4.5  ; fig.  4. 10 

(table4, 5 includes  wake  rake  pressures) 

tabulated  data  for  a,  o,  and  c are  presented 
F 1 m 

with  and  without  corrections  for  downwash  and 
streamline  curvature.  No  blockage  corrections 

Ho  corrections  on  c,  and  C . Figures  present 
d p 

only  uncorrected  values 
no 

no 

no 

fixed  transition  surface  pressure  data  are 
affected  by  local  disturbances  due  to 
transition  band  (in  particular  holes  number 
15,  47  and  48) 

1)  Tests  at  various  Reynolds  numbers  (3-30x10^) 
conducted  in  Lockheed  Ga.  Compressible 
Flow  Facility.  Not  included  in  present 
data  base 

2)  Unsteady  (oscillating  airfoil)  tests  on 
other  model  in  same  tunnel.  Not  included 

in  data  base. 

3)  Unsteady  (oscillating  airfoil)  tests  at 
15  x 10  Re  number  planned  in  2-d  test 
set-up  of  NASA  Ames  11  x 11  foot  Tunnel. 

Not  included  in  data  base 

J.  Zwaaneveld 

National  Aerospace  Laboratory  NLR 
Anthony  Fokkeiveg  2 
Amsterdam  1017 
Netherlands 


/ 
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8.  List  of  Symbols 

8.1.  used  in  text  and  figures 

C pressure  coefficient 

P 

C*  critical  pressure  coefficient 

P 

c airfoil  chord  length 

0^  drag  coefficient 

lift  coefficient 

c pitching  moment  coefficient  (with  respect  to  .25c) 

m 

M free  stream  Mach  number 

p^  free  stream  static  pressure 

p free  stream  stagnation  pressure 

q dynamic  pressure 

Rec  Reynolds  number 

Rq  leading  edge  radius 

t airfoil  maximum  thickness 

x,z  airfoil  coordinate  system 

windtunnel  coordinate  system 

a angle  of  attack 


subscript 


refers  to  uncorrected  values 


8.2.  used  in  data  tables 


ALPHA 

ALFHAT 


(with  respect  to  tunnel  reference  plane) 
pressure  drag  coefficient!  uncorrected 

pressure  drag  coefficient,  corrected  for  wall  interference 


corrected  for  wall  interference 


c , corrected  for  wall  interference 

rm 

p (uncorrected) 

total  head  deficit  pressure  coefficient  in  wake 

free  stream  Mach  number,  uncorrected 

local  static  pressure  (kgf/m2) 

stagnation  pressure  (kgf/m2) 

free  stream  dynamic  pressure  (kgf/m2) 

Re 

c 

curvature 
surface  slope 
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Int  TA 

l/R 

M 

CP 

•O.uuOOn 

-0.00041 

89.71/8 

1.841*  *1 

0.0002 

1.13/ 

0,001  IQ 
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/«. V3V2 
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W.2008 
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o.u.)*/? 
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08.98/5 

1.834*  »1 

u.3932 

0.744 

0.00943 

0.0321/ 

67.7134 

1.817*  *1 

0.6135 

0.265 

0.015)0 

0.0397h 

47.4183 

2.124*  *1 

0.8257 

-0.265 

rt.O/OOA 

0.09434 

39.0/87 

2.536*  *1 

1.0120 

-0.725 

0. 0/72? 

'1.04909 

27.9208 

2.199*  ♦ 1 

1.2221 

-1.192 

o.o  lit* 

o.osi 73 

23.59  38 

6.307*  *0 

1 .2738 

-1.296 

0.0099/, 

0.06308 

12.1222 

2.751*  *0 

1 .2738 

-1.296 

0.0*380 

0.08S84 

10.3603 

1.778*  *0 

1.2662 

-1.279 

0.09S4B 

0.00/78 

9.2932 

1.380*  *0 

1.2566 

-1.262 

0. I0?b<t 

0.OAV6  ? 

8.4778 

7.738*  *0 

7.2479 

-7.244 

0. 120H7 

0.0  71S3 

7.6114 

9.841*  -1 

1.2393 

-1.227 

0. 1 3631 

0.0  7 134 

6.8614 

8.341*  -1 

1 .2  JO  7 

-1.210 

0.16107 

0.0  7821 

6. W73 

7.337*  -1 

1.2221 

-1.192 

0. 1*817 

0.0/899 

6.4601 

0.53b*  -1 

1.2135 

-1.1 74 

0. 1*/6A 

0. (7/8/2 

4.7o/6 

5.888*  -1 

1.2048 

-1.156 

0 • /08  To 

0.08033 

4.0870 

5.352*  -1 

1.1962 

-1.138 

0.2  31**-% 

0.0821  1 

3.4000 

4.910*  -l 

1.1875 

-1.120 

0.26761 

0.08337 

2.7129 

4.542*  -1 

1.1789 

-1.102 

0. 28580 

0.08*Sb 

2.0029 

4.243*  -1 

1.1702 

-1.083 

0,  3i*rt? 

0.0** 3b 

7.2693 

4.(774*  -7 

7.7676 

-7.065 

0. 3509? 

0.086/8 

0.603H 

3.861*  -1 

1.1529 

-1.046 

0. 38690 

0 . 08666 

-0.2843 

3.798*  -1 

1.1442 

-1.027 

0.4/357 

0 . 088$  1 

-1.082/ 

3.638*  -1 

1.1355 

-1.008 

0.4O83Q 

0.084$* 

-1.8014 

3,988*  -1 

1.1268 

-0.989 

O.OM  334 

-2.5809 

4.237*  -1 

7.1180 

-0.9b9 

0.01467 

0.08203 

-3.2298 

4.562*  -1 

1.1093 

-0.950 

0.13S/7 

O.OHO  / 4 

-3.8041 

4,939*  -1 

1.1005 

-0.930 

0.5631* 

0.0  79*5  1 

-4.316b 

5,347*  -l 

1.0918 

-0.910 

0 • ?*  7Sn 

0.0/8  18 

-4.7739 

5.744*  -1 

1.0830 

-0.890 

0.  1798a 

0.077U 

-6.  7 97  6 

6.7/4*  -7 

7.0742 

-0.870 

0.59049 

0.07828 

-5.6/6/ 

6.467*  -1 

1.0653 

-0.850 

0.6998* 

0.07534 

-5.9334 

6.746*  -1 

1.0565 

-0.829 

0.008  )« 

0.07443 

-6.2704 

6.968*  -1 

1.0476 

-0.809 

0.01  0 2* 

0.0/156 

-0.5698 

7.119*  -1 

1.0386 

-0.  / 66 

0. 6/165 

.<7/267 

-6.6981 

7.201*  -1 

1.0299 

-0. 767 

0.8  30  / J 

3.0/179 

-7.1910 

7.21b*  -l 

1.0209 

-0.74b 

0.6  37o<J 

0.0 709 1 

-7.4/61 

7.17b*  -l 

1.0120 

-0  • 725 

0 . 044  J 3 

0.0/000 

- 7. 7-341 

7.041*  -l 

1.0030 

-U. 703 

0.66097 

0.08908 

-8.0250 

6.9/0*  -1 

0.9940 

-0.662 

0.60  76$ 

0.  <76,67/ 

-8.2976 

6,62/*  -7 

0.9860 

-0.660 

O.68433 

0.06/14 

-8.5619 

6.666*  -l 

0.9/59 

-0.638 

0.6917/ 

0.082 /6 

-9.5i6o 

5.956*  -l 

0.9393 

-0.549 

0. 72051 

0 . Ui76b 

-10.4699 

5.141*  -1 

0.4022 

-0  • 41 7 

0. 7i  08  2 

. ■ i ••  < 

-11.324* 

4.280*  -1 

0.8044 

-0.302 

0. to  316 

U . 04  •>  1 4 

-12.0  39i 

3.20 4*  -1 

0.6257 

-0.265 

0.81830 

n.o  1/4-a 

-12. 5/76 

2.014*  -1 

0. /6b 1 

-0. 104 

0.8873$ 

0 . 02*84 

-12.8439 

7.612*  -2 

0. / 454 

-0.061 

0.9001? 

(.uie/8 

-12.9145 

-6.232*  -2 

0. /O 32 

0.041 

0.9<«44  f 

0.00870 

-12.5279 

-2.496*  -1 

0.6594 

0.153 

0.9*2/t 

U, 000*9 

-77.6701 

-6,64V*  -7 

0.87 36 

0.265 

1 .00000 

-9.4533 

0.5686 

0.372 

* 

Z 

THETA 

l/R 

M 

CP 

0.00090 

-0.0100/ 

-/«. 10/0 

-2.815* 

0.2008 

1.029 

0.00380 

-0.0187  7 

-63.228/ 

-2.379* 

♦ 7 

0.3932 

0.  74* 

0.00971 

-0.026/4 

-47.4*.69 

-2.38b* 

O.bl 35 

0.265 

0.01514 

-0.0 3170 

-37.8 163 

-1.911* 

0.72*5 

-0.009 

0.0203? 

-0.03528 

-31 .8854 

-1 .487* 

0. 7861 

-0.164 

0.03171 

-0.04119 

-23.7468 

-7.879* 

♦0 

0.8452 

-0.314 

0.0387) 

-0.04403 

-20. 7632 

-6.086* 

♦ 0 

0.86** 

-0.362 

0.0501? 

-0.04/94 

-1 7.1651 

-4. 336* 

♦ 0 

0.BH34 

-0.410 

0.07181 

-0.05373 

-13.04J5 

-2.390* 

*0 

O.B9,?8 

-0.433 

0.0676B 

-0.05710 

-11.1493 

-1.761* 

♦ 0 

0.89$9 

-0.441 

0. 1 U?4« 

-0.05982 

-9.796  7 

-1.406* 

♦ 0 

0.899) 

-0.449 

0.7769a 

-0.0821 7 

-8. 7160 

-1.186* 

♦ 0 

0.9022 

-0.457 

0.13181 

-0.06430 

- / . 7b  75 

-1.028* 

♦0 

0.9053 

-0.464 

0.14697 

-0.06626 

-6.9196 

-9.116* 

- 1 

0.9084 

-0.472 

0.16344 

-0.06814 

-6.1020 

-6. 1 74* 

- 1 

0.9115 

-0.480 

0.18139 

-0.06997 

-5.2977 

-7.407* 

-1 

0.91*6 

-0.488 

0.20)75 

-0.071 72 

-4.4/10 

-6. 7b3* 

-l 

0.91  /7 

-0.496 

0.2254) 

-0.0/338 

-3.5902 

-6.221* 

- 1 

0.9208 

-0.503 

0.25401 

-0.07492 

-2.6008 

-5.792* 

-1 

0.9239 

-0.611 

0.2401A 

-0.07620 

-1.4290 

-5.503* 

-1 

0.9270 

-0.518 

0.34061 

-0.07674 

0. 1<*26 

-5.134* 

-1 

0.9301 

-0.126 

0.45?3S 

-0.07285 

4.4299 

-9.293* 

-1 

0.9  307 

-0.5/6 

0.4672a 

-0.0/139 

5.2631 

-1.05/* 

♦ 0 

0.9239 

-0.511 

0.4/815 

-0.07032 

5.9686 

-1.084* 

♦ 0 

0.91*6 

-0.488 

0. 46580 

-0.06950 

6.42/2 

-1.029* 

♦ 0 

0.9053 

-0.404 

0.49891 

-0.06793 

7.1442 

-8.612* 

- 1 

0.8866 

-0.418 

0 • 5054 A 

-0.06709 

7.4149 

- / . 86h • 

-1 

0.8/71 

-0.394 

0.5193A 

-0.06621 

8.0  380 

-6. 740* 

-1 

0 • 8580 

-0. 346 

0.5269? 

-0.06411 

8.3230 

-6.34/* 

- 1 

0.8484 

-0.322 

0.53485 

-0.06293 

8.6082 

-6.048* 

-1 

0.8387 

-0.297 

0.54321 

-0.06164 

8.8911 

-6.82b* 

-l 

0 • 8290 

-0.273 

0.5460a 

-0.06179 

8.99)3 

-5. 767* 

-7 

0.8267 

-0.266 

0.56391 

-0.05827 

9.5/60 

-5.540* 

-1 

0.8061 

-0.215 

0.50260 

-0.05502 

10.1 /29 

-5.45b* 

- 1 

0. 7861 

-0.164 

0.6012A 

-0.05158 

10.7615 

-6.353* 

-1 

0. 7669 

-0.1 1 3 

0.61930 

-0.04806 

1 1.306/ 

-4.973* 

- 1 

0. /46* 

-O.Obl 

0.6365A 

-0.04454 

1 1 . 7694 

-4.062* 

-1 

0.72*1 

-0.009 

0.6536A 

-0.04090 

12.1112 

-2.719* 

- 1 

0.7032 

0.046 

0.6715? 

-0.03702 

12.3224 

-1.35b* 

-1 

0.6815 

0.099 

0.69071 

-0.03283 

12.4071 

-1.826* 

-2 

0.6694 

0.163 

0.71144 

-0.02826 

12.3602 

♦9.588* 

-2 

0.636/ 

0.209 

0. 73341 

-0.02348 

12. J462 

♦2.442' 

-1 

0.6131 

0.266 

0.75691 

-0.01861 

1 1 .6662 

♦4.631 • 

-l 

0.1896 

0.322 

0.78360 

-0,01321 

10.7331 

♦7.284* 

-1 

0.56*9 

0.380 

0.81704 

-0,00733 

9.0608 

♦9.821* 

-1 

0.5394 

0.439 

0.86319 

-0.00121 

5.9425 

♦1.386* 

♦0 

0.61 30 

0.498 

0.9602/) 

0.00)09 

-3.5/23 

♦1.846* 

♦0 

0.5130 

0.498 

0.9/816 

-0,00032 

-5.5151 

♦1.938* 

♦ 0 

0.6/64 

0.4b9 

0.98097 

-0,00145 

-6.7/13 

♦ 2.111* 

♦ 0 

0.5394 

0.439 

0.99547 

-0,00225 

-7.6880 

♦ 2.162* 

♦ 0 

0.6523 

0.409 

0.99918 

-0,00275 

-7.9294 

♦2.891 • 

-1 

0.66*9 

0.380 

7.00000 

-9.4533 

0.6686 

0.372 

co-opoinate$  of  sonic  line 

X 

Z 

0.01953 

0,03685 

0.01957 

0,03899 

0.02006 

0,04234 

0.02107 

0,04632 

0.02236 

0,05165 

0.02389 

0,05877 

0. 02612 

0.00/6/ 

0.03006 

0,0/841 

0.03697 

0,09241 

0.04823 

0,11389 

0.06577 

0,16016 

0.08293 

0.18694 

0. 10739 

0,23590 

0.14366 

0.29654 

0.19795 

0,35670 

0.25361 

0,39100 

0.29768 

0. 40149 

0.34585 

0.39832 

0.39593 

0.38024 

0.44531 

0.34851 

0.49159 

0.3U641 

0.5331 1 

0,25819 

0.58503 

0.18263 

0.63623 

0.08834 

0.67200 

0,00866 

TABLE  4.1  Technical  tables  of  aerofoil  NLR  HT  73W8W 


A4-7 


UPPER  PART 


LOWER  PART 


X 2 


0.000001? 
0.0102895 
0 . 0005871 
0.0008*61 
0.0011 750 
0.001466? 
0.0017468 
0 .0020 1 7fi 
0.0022980 
0.0025701 
O.OO?0)1* 
0.0042200 
0 . OOS6 1 ? 1 
0.0069239 
0.0081 *6? 
0.009*795 
0.0107530 
0.0119867 
0.0131194 
0.0141918 
0.0153049 
0.0164386 
0.0175319 
0.0185343 
0.019405? 
0.0?0?255 
0. 0?1 1?70 
0.0??  383? 
0 .02*0550 
0.0255**7 
0 . 0?65?78 

0 . 0 ?74908 

0.0?760?3 
0 . 0?764?8 
0.12796*7 
0.0281700 
0.0285818 
0.0291330 
0.0296602 
0.0300455 
0.0304510 
0.0310493 
0.0316879 
0. 0331276 
0.0378375 
0.0425480 
0.0472590 
0.0519705 
0.0566824 
0.0613946 
0.0661071 
0.0708J9M 
0.076400? 
0.08084*4 
0.08*8828 
0.0888097 
0.092655* 
0.13673*7 
0.1 028790 
0.  I 090235 
0.  I 174463 
0. I ??500) 
0. 1 898374 
0.1 3717*4 
0.1*51619 
0.153149? 
0.1620297 
0.1709103 
0.1 757516 
0. 1830136 

0. 1902757 

1.  1956374 
0.2009991 
0 2061603 
0.1) 7226 
0.2)75970 
0.223471* 
0.2293459 
0 . ?35??05 
0.2*171 1 7 
0.2482030 
0,25*69*4 
0.2611858 
0.26A3650 
0 . 2755*4  ? 
0.2827236 
0.2899029 

0.2977752 

0.  308647' 
O.H  35?r'  0 
0.3?13O25 
0.3300*67 
0.3387010 
0.347355* 
0.3560099 
0.  78*1*14 
0.374273* 
0.’*34053 
0.3925373 
0.401*445 
0.4U1518 

0.4204592 


-.000*16? 
♦.0052191 
♦.0076768 
♦.0045965 
♦.011221 7 
♦.0126337 
♦.013893* 
♦.0140*13 

♦.0160078 

♦.017073* 
♦.0179878 
♦ . 02205?) 
♦.025*172 
♦.028172? 
♦.030531? 

♦ » 0 326072 
♦.0346503 
♦.036359* 
♦.0378449 
♦.0391576 

♦ . 0404096 
♦.0*16006 
♦.0*2603* 
♦.0*36107 
♦.0**3882 
♦.0*40763 
♦.0*57911 
♦.0*67230 
♦.0*78651 
♦.0*8000* 
♦.0*93759 
♦.0*99058 
♦.0*99651 
♦.0*99066 
♦.0501553 
♦.0502615 
♦.050*716 
♦.0507471 
♦.051005? 
♦.051 1908 
♦.0513050 
♦.051669* 
♦.0519702 
♦.0526347 
♦.0546577 
♦.0564729 
♦.0581064 
♦.0595825 
♦.0609237 
♦.0621505 
♦.0632014 
♦.0643330 
♦.06549*9 
♦.0663708 
♦.0671354 
♦.067050? 
♦.0605253 
♦.0692189 
♦.0702150 
♦.071 1645 
♦.0723954 
♦.0730979 
♦.07*0730 
♦.0750008 
♦.0749507 

♦ .0760671 
♦.077022? 
♦.0787225 
♦.079191* 
♦.0790669 
♦.0805103 
♦ .080965* 
♦.081*040 
♦.0810267 

♦ .00223 30 
♦.O0?66?3 
♦.0030729 
♦ .0834649 
♦.0030410 
♦.00*2377 
♦.08*6115 
♦.08*9690 
♦.0053060 
♦.0046577 
♦.0049059 

♦ .0862918 

♦ • O0657S7 
♦.0«636?2 
♦.0871229 
♦.0873504 
♦.0075690 
♦.0077721 
♦.0079461 
♦.0800910 
♦.0002071 
♦ . 0002986 
♦.0003504 
♦.0003067 
♦.0003033 
♦.0001475 
♦.0002789 
♦.0801775 


X Z 

0.4297667  ♦.080043* 
0. *3460*0  *.0078057 
0.  *47**29  ♦.0876902 
0. *562011  ♦.007*006 
0.4651193  ♦.087232* 
0.4  7?06  J 1 ♦.0069099 
0.4006030  ♦.0»6723S 
0.  *883*50  ♦. 086*327 
0.4960070  ♦.0061171 
0.5026310  ♦. 0840307 
0.50Q1760  ♦.0855260 

0.5157101  ♦.O0C?O26 
0.622263?  ♦.00*6603 
0.5302975  *.08*41 3s 
0.538331  3 ♦ • 00  39  3*>9 
0,4436002  ♦,00.34020 
0.5525071  *.0030196 
0.561  3261  ♦ . 0 0?  3 »76 
0.5606577  *.0810492 
0.575909  3 ♦.101271  3 
0.50222*3  *.0007557 
0.500*591  *.0002173 
O.S9305&7  *.07973?! 
0.599?5*1  *.0792207 
0.60*0016  *.0787/04 
0.6087*9J  *.070297? 
0.613005*  *.0770417 
0.617*214  *.077393* 
0.62640*1  *.076414? 
0.61?o?O3  ♦. 9763*48 
0.6*01197  *.07*7764 
0.0*70764  *.0739003 
0.6539319  * . 07300 ? 3 
0.6606756  *.0720060 
0.667*601  *.0711314 
0. 67*24*7  *.0701*4* 
0.6011995  *.0692019 
0.60415*3  *.0600263 
0.6951093  *.0669196 
0.70206**  *.0657027 
0.7093750  *.064555« 
0.7166«57  *.0632973 
0. 7?39965  *.0620002 
0.731  307*  *.161809? 
0.73900**  *.0592694 
0.7*67015  *.0570191 
0.75439P7  *.0563396 
0.7620959  *.0540323 
0.7703007  *.0531951 
0.7705216  *.0815290 
0.7467346  ♦.049430? 
0.79*9*77  ♦.0*01221 
0.803892?  ♦.0462276 
0.8120369  ♦.0443006 
0.8?17«15  ♦.0423675 
0.8307263  ♦.040*060 
0.040623*  ♦.038217* 
0.4505207  ♦ , 1 3*>0  1 01 
0.060*179  *.0337080 
0.070315?  *.03155*5 
0,080*7*1  *.029?535 
0.8906331  *.0?69*75 
0.9007920  *.0246399 
0.91  3764  > *.0216964 
0. 9?39?34  *.0193998 
0.9340827  *.0171134 
0.9442*14  *.01*0*40 
0.9500101  *.0116237 
0.9636015  *.0105616 
0.9605*37  *.0095069 
0.973*040  *.000*610 
0.  ♦702681  *.007*241 
0.9431300  *.006*005 
0.9875921  *.0043444 
0.99204*1  *.00*3901 
0.9977161  *.003*069 
0.999904?  *.0029695 
1.00209*2  *.002434* 
1.00*2433  *.00210*6 
1 ,116*723  *.001677? 
1.008661*  *.0012431 
1.010840*  *.0008320 
1.01 3039*  *.000414* 
1.014228*  *.0000000 


X 

z 

o.ooooul? 

-.0004162 

0.0002396 

-.0056237 

o . 000* 747 

-.007602/ 

0.000  7 16* 

-.0090430 

U.0009*  31 

-.0102206 

W.0U1 1 796 

-.0112149 

0.001*05* 

-.0121076 

0.0016614 

-.012929 J 

U.00  1 7 74* 

-.0133248 

0.001 M9  74 

-.01 37103 

0.00218  35 

-.0144608 

0 .002* 397 

-.0151 309 

O.003I 7 56 

-.016V04O 

0.003*1 10 

-.0184354 

0.004615) 

-.0197634 

0.0052786 

-.0209290 

0.0069J1 j 

-.0219726 

0 . 00bs2*6 

-.023006  3 

0.0073992 

-.0240099 

0. 0082348 

-.0251 3)6 

0.009100  7 

-.026166/ 

0. 0099563 

-.0271140 

u . 0 1 042 1 4 

-.0280297 

0.011  /?40 

-.02H9408 

U. 0127561 

-.0298946 

0.0139978 

-.03095/6 

0.015*631 

-.032101 7 

0.01 70910 

-.03)3000 

0.0179606 

-.0)39046 

0.0184101 

-.O305J87 

0.01*7713 

-.0351686 

0.0207325 

-.0357750 

0.0219376 

-.0365060 

0.0231427 

-.0372000 

U.  0246498 

-.037946* 

u. 0259567 

-.0347330 

u,  0268947 

-.03921 37 

0.0296142 

-.0405379 

U.O J2J3J4 

-.0417721 

o.O 34 10 73 

-.0425358 

0.0358810 

-.0432701 

0.0376546 

-.04)9771 

0.0 394201 

-.0446591 

0.0423271 

-.00572*8 

0.045226o 

-.0467)4* 

0.0*8  120  7 

-.0*769)0 

0.0510232 

-.0486056 

0.0566381 

-.0502310 

0.0620525 

-.051 7267 

0.0675667 

-.0531110 

0.0730806 

-.054*01 J 

0.0771059 

-.0552931 

0.041 1 312 

-.0561*67 

0.0851564 

-.0569602 

0.0891816 

-.057701  J 

0.0929399 

-.054*08* 

0.0966982 

-.0591412 

0. 1 004565 

-.0598010 

0.1042147 

-.0604391 

0. 1074916 

-.06104)1 

0.1  115683 

-.0616267 

0.1  15?40l 

-.0621 701 

0.1 189218 

-.0627)46 

0.1264630 

-.0638076 

0. 1 340040 

-.064441? 

0.141 7023 

- . 06584c  8 

0. 1494005 

-.0667471 

0.1081394 

-.0677937 

0. 1668782 

-.0687)04 

0.  1 756167 

-.0696163 

0. 184J551 

-.0704393 

0.1890240 

-.0  700995 

0.1946928 

-.0713408 

0.1994615 

-.0717636 

0.2050302 

-.0721684 

0.21 10360 

-.0726163 

0.21 70424 

-.0730400 

0.2230091 

-.0734416 

0.2290552 

-.07)8200 

0.2)6)154 

-.07*24  78 

0.2430754 

-.0/464)7 

0.250435 J 

-.0750084 

0.2500952 

-.0753426 

0.267)729 

-.075720/ 

0.2766500 

-.0/60604 

0 • 2459200 

-.0763472 

0.2952053 

-.0765860 

0.305)582 

-.0767948 

0.3150109 

-.07694/4 

0.3256635 

-.0770440 

0.3358159 

-.0770861 

0.34603*2 

-.0770716 

0.356191 3 

-.0770007 

0.  166  34  32 

-.0768720 

0.3764950 

-.0766837 

0. J066460 

-.0/64JJ4 

0.3967979 

-.0761 186 

0. 4069491 

-.0757362 

0.4171001 

-.0752827 

0.4272508 

-.0747044 

0.4)74010 

-•07*1 469 

0.447551 7 

-.0734558 

X z 

0.4494475  -.0725326 
U. 4680157  -.0717156 
0.4  7 448  06  -.071  1 708 
0.44563 J2  -.0700247 
0.493)971  -.0691012 
0.5001765  - . 060  3 J 76 
0.5067021  - . 06  75 1 J8 
U.513J49J  -.0666367 
0.520229H  -.0656939 
0.5274553  -.0646645 
0.5)51272  -.06)541* 
0.5*31744  -.0623191 
0.5516579  -.0609473 
0.5545499  -.0605234 
0.5636167  -.0590 3 7 J 
0.5726834  -.0575037 
0.5821541-  -.0550614 
0.5916240  -.0541483 
0.6011052  -.0523934 
0.6105822  -.0505882 
0.6197243  -.0487996 
0.6288662  -.0469661 
0.6376225  -.0451694 
0.6463786  -.0433366 
0.6650535  -.0414889 
0.6637283  -.0396149 
0.6727846  -.0376340 
0.6814488  -.0356373 
0.6915939  -.0334759 
O.70JJ349  -.0313002 
0.7114449  -.0289694 
0.7223504  -.0266371 
0.7279245  -.0254030 
0.7335062  -.0241730 
0.7390839  -.0229494 
0.744661b  -.0217322 
0.7506223  -.0204404 
0.7065831  -.0191698 
0.7625439  -.017892* 
0 . 7685048  -.0166403 
0.7752698  -.0152405 
0.7820349  -.0138661 
0.7*88000  -.0125201 
0.7955653  -.0112058 
0.8040080  -.0096069 
0.8125304  -.0080674 
0.8210139  -.0065919 
0.8294972  -.0051848 
0.8396449  -.0035977 
0.8497929  -.00212J6 
0.8599413  -.0007717 
0.8700901  *.0004496 
0.876331H  *.0011324 
0.8864612  *.0021265 
0.8966310  *.0029712 
0.9067813  *.0036605 
0.9169321  *.0041886 
0.9270833  *.0065605 
0.9372351  *.0047413 
0.9473873  *.0067665 
0.9575601  * . 0065921 
0.9676936  *.0062666 
0.9768111  *.0038900 
0.9839296  *.0032996 
0.9486890  *.0029450 
0.9930485  *.0025607 
0.9971651  *.0021591 
y. 9999096  *.0018774 
1.0026541  *.0015787 
1.0040264  *.0016231 
1.0073270  *.0010317 
1.0106277  *.0006160 
1.016395b  *.0001129 
1.0152284  *.0000000 


T ABLE  4.2  Co -ordinates  of  aerofoil  NLR  HT  73? 08 1 0 


A4-8 


Tube 

— 

z 

(mm) 

Tube 

z 

(mm) 

1 

192.0 

36 

- 2.0 

2 

176.0 

37 

- u .0 

3 

160.0 

38 

- 6.0 

1* 

iuu.o 

39 

- 8.0 

5 

128.0 

ItO 

- 10.0 

6 

1 12.0 

bl 

- 12.0 

7 

96.0 

1*2 

- iu.o 

8 

88.0 

1*3 

- 16.0 

9 

80.0 

1*1* 

- 18.0 

10 

72.0 

45 

- 20.0 

1 1 

64.0 

U6 

- 22.0 

12 

60.0 

47 

- 24.0 

13 

56.0 

48 

- 26.0 

lb 

52.0 

1*9 

- 28.0 

15 

48.0 

50 

- 30.0 

16 

itU.o 

51 

- 32.0 

17 

ItO.O 

52 

- 36.0 

18 

36.0 

53 

- UO.O 

19 

32.0 

5>* 

- 1*4.0 

20 

30.0 

55 

- 48.0 

21 

28.0 

56 

- 52.0 

22 

26.0 

57 

- 56.0 

23 

24.0 

58 

- 60.0 

2b 

22.0 

59 

- 64.0 

25 

20.0 

60 

- 72.0 

26 

18.0 

61 

- 80.0 

27 

16.0 

62 

- 88.0 

28 

14.0 

63 

- 96.0 

29 

12.0 

6h 

-112.0 

30 

10.0 

65 

-128.0 

31 

8.0 

66 

-144.0 

32 

6.0 

67 

-160.0 

33 

b.O 

68 

-176.0 

34 

2.0 

69 

-192.O 

35 

0.0 

Lower  Surface 

hole 

Z/c 

hole 

X/c 

z/c 

1 

0 

- . 0004 

32 

.9781 

.0037 

2 

.0196 

33 

.9487 

.0047 

3 

.0124 

.0369 

34 

.9188 

.0043 

4 

.0207 

.0454 

35 

.8785 

.0013 

5 

.0299 

.0511 

36 

.8377 

-.0039 

6 

.0397 

.0554 

37 

.7994 

-.0104 

7 

.0499 

.0590 

38 

.7597 

-.0185 

8 

.0600 

.0618 

39 

.7193 

-.0273 

9 

.0748 

.0651 

bo 

.6791 

-.0361 

10 

.0998 

.0697 

b 1 

.6393 

-.0447 

1 1 

.1300 

.0741 

42 

.5996 

-.0526 

12 

. 1649 

.0781 

43 

.5496 

-.0613 

13 

. ; <•*■ 

.0813 

44 

.4998 

-.0684 

1b 

.2498 

.0847 

45 

.4497 

-.0733 

15 

. > )8 

.0869 

46 

.3999 

-.0760 

16 

.3497 

.0881 

47 

.3499 

-.0770 

17 

.3093 

.0883 

48 

.2998 

-.0767 

is 

.4492 

.0876 

49 

.2499 

-.0750 

19 

.4996 

.0860 

50 

.2000 

-.0718 

20 

.5493 

.0832 

51 

. 1649 

-.0685 

21 

• 5993 

.0792 

52 

.1300 

-.0643 

22 

.6493 

.0736 

53 

.1000 

23 

.6993 

.0661 

54 

.0650 

HE  5 SH 

2b 

.7494 

.0573 

55 

.0370 

-.0437 

25 

.7982 

.0475 

56 

.0180 

-.0340 

26 

.8385 

.0388 

57 

.0079 

-.0247 

27 

.8786 

.0297 

58 

.0018 

-.0134 

28 

.9184 

.0207 

29 

.9479 

.0140 

30 

.9784 

.0074 

31 

1.0000 

.0030 

chord  = 180.05  mm 


T ABLE  4.3  Co  -ordinates  of  the  model  pressure  holes 


TABLE  4.4  z -ordinates  of  the  woke  rake  total  pressure  tubes 


TRANSITION  FREE 


TRANSITION  FIXED 


•***•  .?*«•  t|  Mm»I 

»Tt  .>11*07  rin 

of  «.io.  rrpn 


,**nu  «ipm«  . )«im> 

.S13S  f l .3100 

, 001  <1  rnp  -.omo 


■ . 067* 
■ 010* 


o.*5oo  u**hi 

0.3079  Cl 
0.0009  ‘OP 
•0.06*3  r* 


0. * I 07 
0.30^7 
•0.001* 
■ 0.0631 
• 0109 


■oof  1 

I'Mf  MOl  ( 

simp  ib  CP  VP 

•1  -0.063 

*7  -0.?69 

*3  -0.?*»6 

• -0.3<*« 

•9  -0.3*5 

•6  -0.39* 

*7  -0.3*1 


-0. 37« 
-0.  *67 
-0.33? 
-0.3*9 
-0.33? 
-0.3  33 
-0. 31* 
-0.7*1 

-0.073 

0.36* 

0.060 


PI/PO 
0.936? 
0 . 9?*0 
0.9??* 
0.9196 
0.917? 
0.9166 
0.9173 
0.9179 
0.91*3 
0.919? 
0.9196 
0 , 9?03 
0.M701 
0.9713 

0.97SS 

0.9  J5? 
0.9613 
0.9909 


0.  1?  3 0.93o 

0.791  0 , 93  7 u 
0 . ? 3*  0.9336 
0.139  0.9*9? 
0.09?  0.9*3? 
0.01*  0.9*0* 


U*nr  HBMC 

p*r5su*rTunr 

NUHPfB  CPBP 

1 0.000 


0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.600 
0.000 
0.000 
O.GOO 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.003 
0.07? 
0.091 
0.1*3 
0.79? 
0 . ? 3? 
0.133 


30  0.00 

31  0.00 
3?  0.00 
33  0.00 
3*  0.00 
33  0.00 
*6  0.00 
37  0.00 
3*  0.00 
39  0.00 
60  0.00 
61  0.00 
6?  0.00 

6*  oioo 

63  0.00 
66  0.00 
•7  0.00 
6*  0.00 
69  0.00 


POOCl 

PBC35U 


11 

12 

13 

13 
16 
17 
1* 
1 9 
20 
2| 
22 
21 

73 

27 

2* 

?9 

Jo 

3l 

3? 

J3 

15 

3* 

37 

3* 

39 


PI  /••  ■ 
'■.999  I 

0.9703 
0.909* 
< .*713 
0 • *6*3 
0.A779 
".0759 
".**07 
b.PBftl 
'.*93? 
0 , *970 
0.9006 
0.9033 
0.906? 
0.9060 
0.9070 
0,907? 
0.9079 
3.90*1 
0.909* 
O.9J03 
0.9131 
".9173 
0.9??9 

0.9?85 
0.9331 
0.9379 
0.9*73 
0.9*30 
0.9*75 
0.931? 
0 . 95** 

' .9369 
0.9573 
0.9566 
0 . 95** 
0.931* 
0 . 9**0 
0.9**? 
0 .939* 


cp  ia 
0.093 
0.169 
0.759 
0.1*3 
.180 


0.331 

9.31? 

0.2*1 

0.08) 


PI/PO 

0.9J1-' 

0.9?9. 

0.9?*o 

0.919* 

0.916* 

0.9|6l 

0.917* 

0.913* 

0.9179 

0,91** 

0.9191 

0,9?00 

0 . 9| 9* 

0.9?09 

0.9??T 

0.93*6 

0.9616 


96*1  ***r 
PBtSSUPf  Tu*l 
NUP*r*  rpyp 


10 

II 

I? 

13 

13 
1 6 
17 
1* 

19 

20 
21 
22 
23 

73 

27 

29 

30 

31 
3? 
JJ 

35 

36 

37 
3* 
39 
*0 


0.000 


94«C  *»«{ 

PBrssuBcrunc 

XUPPCB  CPU* 

*1  0.000 

*2  -0.002 

*3  0.000 

**  0.000 

*5  o.eno 

*6  0.000 

*7  0.000 

**  0.000 

*9  0.000 

50  0.000 

51  0.000 

32  0.000 

33  0,000 

3*  0.000 

55  0,000 

36  0.000 

37  0,000 

3*  0.000 

39  0.000 

60  0,000 

61  0.600 

62  0.000 

*3  0,000 

6*  0.000 

65  0.000 

66  0.000 

67  0.000 

6*  0.000 

69  0.000 


TABLE 4.5 Aerodynamic  test  data 


A4-I1 


TRANSITION  FREE 


TRANSITION  FIXED 


.05*10  til'Hl 
.*•.*<•  n 
.OIPO  COP 
* . 0 A 1 A CP 


■*0(11  l 

«l  HUll 


|W  MO*  f 
a C*'l« 

l,l«* 

O.PpO 


"Otifl 

PNC  S''*!  HPL I 
Nunni  * ci*l« 


.A500  ALPHA 
.?0T*  CL 
.0*05  COP 
-.0F55  C" 


NUOCL 

PNCSAOPlMOll 

Hupeh » Ci  io 


.ooo  alphat 
. 2SC  *0T  f LB 
solo.  COPP 


• 0500  ALPHA 
.1T«1  CL 
.0300  COP 
• . Oil*  CP 
CO 

"OOCL 

PAfSSt'Of  mOlC 
OUPPl*  CPI* 


MAKE  MOOt 
porssu*!  TUBE 
OUPPE*  CPI 


• O.’A  AlPtlAI 
,}W»*»  Cl" 
*10*.  C'lPM 


"OOI  •- 

PHr  SSl'OfMOU 
*U*«CP  CP 

01  -0.ST1 

*»  -0.OOI 


WAOf  *A«E 
PAf  SAUOf  lUHf 
"U***«P  CPI 


TABLE  4.5  Aerodynamic  test  data  (con’d) 


.0500  ALPHA 
.1>00  CL 
.05*0  TOP 

-.oots  f" 


**oon 

PNESSHMI  HOLE 
•*u*nr"  CPI* 

%t  .0.330 

OS  -0.*»* 

o«  .0.01* 

05 

*6  .0.0*3 

OT  .0. TT| 

*0  .0. TO* 

*0  -0.0*0 

50  .0.505 

51  *0.553 


HAKE  "AAf 
p*rssu*c  TUBE 
HUPPf"  Cl 


A4-13 


.??!  *07 

?ooi . 


.7**  alpha  • 
.??c*07  cm 
775*.  ruPH 


•not 
pm  s 

•••'•HI 


TRANSITION  FREE 


•oon 

PMf  *SiiM  HOI  t 

NUNPC*  Ci 


s.OOOO  ALPHA 
.ASS?  CL 
. o?5*  COp 
-.10*0  c« 


P|  /PO 
«.***0 
0.**5I 
0.5P7S 
0.*0?0 
n.*o»5 
0.*770 

O. *7S? 

P. *7fc* 
P,»077 

n.5i>>* 

n.MS? 

CO"** 

C. 5?l* 
I .5JA0 

D. MTJ 
f>.7*P7 
(».*??* 


, * A 7 
0.*57 
0.*07 

0.3A* 

0.557 

0.707 

0.?OS 

0.000 

0.55? 


«AM 
JNf  »"Hf 
■ CPMH 

o.ooo 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

o.ooo 

0.000 

O.OUl 

O.DUO 

0.001 

0.00? 

0.000 

0.0?A 

0.001 

0.150 

o.?so 

0.777 

0.?57 

0.170 

0.003 


.000 

-,09ro 

.00*1 


l.loos 

.Mis 

.0101 

*.»0?5 

■»199 


■ am 
lUoituof 

■ ePMfi 


I.OSS 


MAM  OAM 

PPf  SMlOf  Turn 
Now | 0 


.700  AlPhAI 
• ??(  •IT  CL** 
?77A,  COPfl 


.700 

.??r*07 

?70?. 


TRANSITION  FIXED 


CP|P 

•o.i oo 
-0 .??• 


• 0.01  A 
-0.7SS 
-0.70« 
-O.fcO*. 


-0.AS5 

•0.50? 

•0.?OA 


?.0000  ALOHA 
.5500  CL 

.0 ??S  coo 

*.00?0  C" 


PNC  SiUOl  MOLt 


MAM  OAM 

PRfSSURC  H%f 
NUNPIO  ( P Ml 


0.000 

0.000 

0.000 


1.0000  ALPHA 
• S055  CL 
.0105  r0P 
-.07?0  rm 


1.700 


-0.H 

-o.  ro« 
-0 . 50 S 
-0.5*0 
-0.537 
•0.50* 
-0.SO7 
•0.OO0 
-0 . SO* 
-0.0*7 
O.0?5 


CPIP 
-0,000 
-0.1O* 
•O.SS? 
-0.**0 
•0.507 
-O.A?l 
-0.550 
•0 . 700 
-O.oOS 
-0.*53 
-0.*?0 
•O.SP? 
-0 . S*7 
-0.?** 
-0,??0 
0.0*0 
0,5*1 
0,5*1 


0.000 

O.ooo 

0.000 


o.ooo 

o.ooo 

O.ooo 

0.000 

0.000 

0,000 

0.000 

0.000 


1.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.005 
0.0?* 
0.0*5 
0.1SS 
0.?11 
0.?*3 
0 . ?7* 
0.?«7 
0.17* 
0.0*0 
0.0** 


.*707 
. 37>o 
.0070 
-.0*** 
-0117 


I . ?5S1 
• 5So5 
.0150 

.0153 


0.000 

0.000 

0.000 

0.000 


0.001 

0.001 

0.001 

0.001 

0.00? 

0.00? 

o.oos 


0.0?0 

0.055 

g.m 

0.1P5 

0.?57 

0.?7* 

0.170 

0.00P 

o.os? 

0.010 

0.00P 


M AM 

5i'*r  t upt 

CPNP 


0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


TABLE 4.5 Aerodynamic  test  data  (con’d) 


m 


A4-I4 


/THEORY,  M * .721.  ».595 

.EXPERIMENT,  Mf  *747,  Cj  *.455 


o o w ° __\_C  • M *.747 

o o\  P 


''tprT“T'T“T”T’’"R  t 

1 .1  .1  .3  .4  .5  .6  .1  .8 


pH- 


w 

.7 

w 

"38 

o)  AIRFOIL  SHAPE  AND  POSITION  OF  PRESSURE  HOLES. 
SECTION  NLR  7X1 


P SONIC  LINE 

'H  V— - . 


Ai|mrnJ  4^1*1  m«o*or»d  “ * theory 


20  40  60  80  100  120 


160  180  « | mm) 


I TOLERANCE  band 

UPPER  SIDE  (SHIFT  .015  mm, 


NLR  7X1 
t/c  = .165 


b)  DEVIATION  OF  REALISED  MODEL  PROFILE  FROM 
THEORETICAL  SHAPE 


Fig. 4.1  Airfoil  shape  and  design  pressure  distribution 


F ig.  4.2  Model  shape  and  position  of  pressure  holes 


(M,  (*t)-Mt) 

.006  r- 


) MACH  NUMBER  DISTRIBUTION 


b)  PRESSURE  GRADIENT 


F ig.4.4NLR  pilot  tunnel  empty  test  section  calibration  data 


VMr  — * ■ » — y/fgm 


.8  M,  1.0 


F ig.  4.5Notse  level  in  NLR  pilot  tunnel 
measured  in  stream 


R«c-10“6 
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F ig.  4.6  Reynolds  number  based  on  chord  lenght  as  function  of 
Mach  number 


Mf  = .748 

O O TRANSITION  FREE 

♦ --♦TRIPPING  BAND 
AT  m/c  30 
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Fig.  4.7 Location  of  natural  transition 
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Fig.  4.8  Lift,  drag  and  pitching  moment  as  a funtion  of  angle  of 
attack  at  Mm.748 


F ig.  4.9  Lift,  drag  and  pitching  moment  as  a funtion  of 
Mach  number  att»4w.8 5# 
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rig.  4.10  Surface  pressure  distributions  (con'd) 
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5.  Airfoil  SKF  1.1  with  Maneuver  Flap 
E.  Stanewsky  and  ,J.J.  Thibert 

Deutsche  Forschungs-  und  Versuchsanstalt  fiir  Luft-  und  Raumfahrt 

and 

/ / 

Office  National  d’ Etudes  et  de  Recherches  Aerospatiales 

5.  1 Introduction 

This  data  set  contains  experimental  results  for  the  supercritical  airfoil  SKF  1.  1 with  deflected 
maneuver  flap  obtained  in  the  wind  tunnels  ONERA  S3  Modane  and  DFVLR  lxl  Meter  with  the  same 
model.  Included  are  results  for 

- the  Configuration  5 which  showed  the  best  performance  of  the  six  configurations 
investigated  (Figure  5.2), 

- the  Configuration  4 which  differs  from  Configuration  5 in  the  slot  width  between 
flap  and  airfoil  and 

- the  airfoil  with  retracted  maneuver  flap  (basic  airfoil).  Here,  only  a few  results  are 
shown  in  order  to  demonstrate  the  sensitivity  of  this  airfoil  to  changes  in  Reynolds 
number  and  to  transition  fixing. 

Freestream  conditions  (Table  5.  5)  include  angle  of  attack  variations  at  M = 70  and  M^-  0.  76  and 

a Mach  number  variation  at  a = 2°(ONERA-tests)  and  a =3  (DFVLR-tests).  The  ONERA-data 

6 & 

contain  in  addition  to  the  results  obtained  in  the  perforated  test  section  two  test  cases  for  the  test 
section  with  all  four  walls  closed. 

The  data  presented  here  are  not  corrected  for  wall  constraints.  Wall  interference  effects  are  reduced 
by  the  use  of  the  ventilated  test  section  walls;  however,  the  test  sections  of  both  tunnels  are  too 
open  so  that  the  data  are  not  interference-free1*.  Semi-empirical  correction  procedures  are  given 
in  Section  6.2  of  the  data  set.  These  allow  an  estimate  of  the  effective  freestream  conditions;  how- 
ever, it  is  uncertain  whether  the  freestream  conditions  thus  determined  and  the  corresponding  data 

truly  represent  a free-air,  i.e.,  no  constraint,  state  (also  see  Chapter  2 of  the  report). 

The  majority  of  the  DFVLR-tests  was  carried  out  at  Re  *»  2.3  • 10&  and  free  transition.  Under 
these  circumstances  transition  generally  occurs  due  to  strong  adverse  pressure  gradients  ; the  tran- 
sition location  can,  therefore,  in  most  instances  be  identified  from  the  pressure  distributions.  At 

the  Reynolds  number  of  the  ONERA-tests  (Re  7.7  ■ 106)  transition  is  generally  triggered  close 
to  the  leading  edge  due  to  disturbances  emanating  from  the  pressure  orifices. 

The  effect  of  increasing  Reynolds  number  and  of  transition  fixing  on  the  flow  about  the  basic  airfoil 
is  demonstrated  in  Figures  5. 7/5. 8.  Changes  - besides  being  small  and  negative  (drag  increase')  - 

are  mainly  caused  by  an  upstream  movement  of  the  transition  point  when  increasing  the  Reynolds 

number  or  fixing  transition  upstream  of  the  point  where  it  would  occur  naturally,  as  is  the  case 
here,  and  the  corresponding  thickening  of  the  boundary  layer.  Differences  between  the  ONERA  - and 
DFVLR  - data  - and  this  applies  to  nearly  all  results  presented  in  this  data  set  - are  mainly  due 

to  differences  in  the  wall  boundary  conditions  (effective  angle  of  attack)  as  can  be  seen  by  com- 

paring results  at  equal  lift  coefficients. 


The  DFVLR  lxl  Meter  Tunnel  has  a slanted-hole  perforation  with  an  open  area  ratio  of  6 $.  This 
corresponds  to  an  open  area  ratio  of  about  2 U 1°  for  a test  section  with  normal  holes.  The  normal- 
hole  perforation  of  the  S3  Modane  is  9.7$  open.  The  data  (see,  for  instance  Figure  5.9)  clearly 
reflect  the  difference  in  open  area  ratio. 


r 
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5.  2 Data  set 
1 . Airfoil 

1.  1 Airfoil  designation 
1.2  Type  of  airfoil 


SKF  1.  I1’ 

Supercritical  airfoil  with  maneuver  flap.  Basic  air- 
foil designed  by  a modified  Murman/Cole/Krupp  - 
method.  Shockfree  design,  moderate  rear  loading. 


1.2.1.  airfoil  geometry 
nose  radius 
maximum  thickness 
base  thickness 


R = 1.  6 Jo 


t/c  = 12. 07  $ at  36 
tTE/c  = 0.5$ 


c > Table  5.  1 and  Figures  5.  1 
and  5.  2 


1.2.2.  design  condition 


design  pressure  distribution 

1.3.  Additional  remarks 

1.4.  References  on  airfoil 


M = 0.769 
oo 


cL  = 0. 532 


0.  750 


Basic  airfoil 


Table  5.  4 and  Fig.  5.  3 
- References  on  design  method: 

m.  [2i 


[3],  [4 | 


2.  Model  geometry 
2.  1.  Chord  length 

2.2.  Span 

2.  3.  Actual  model  coordinates  and  accuracy 

2.4.  Maximum  thickness 
2.  5.  Base  thickness 


c = 0.20  m for  the  basic  airfoil 
1 2) 

c « 0.213  m (Config.  5)  I 
c *»  0.206  m (Config.  4)  J Figure  5.2 

© b = 1.  0 m © b = 0.  56  m 


Table  5.  2 and 

> 

t/c  ~ 12.  03  $ 

* 

tTE/c  - 0.  5$ 


Figure  5.  1 

Basic  airfoil 


3.  Wind  tunnel 

3.1.  Designation 

3.2.  Type  of  tunnel 

3.2.1.  stagnation  pressure 

3.2.2.  stagnation  temperature 

3.2.3.  humidity /dew  point 
3.  3.  Test  section 


DFVLR  lxl  Meter  Transonic  Tunnel 
S3  Modane  (S3MA) 


© Continuous,  closed  circuit  © Blow  down 


Variable  between  0.4  and  1.6  bar 
Variable  between  1.0  and  4.0  bar 


© ■»  305  K o 

© Varies  slightly  during  blow  down:  273  K ± 4 

© "■  240  K © Ai  r is  dried  but  dew  point  is  not 
known . 

© Square  © Rectangular 


1) 

The  same  model  was  tested  in  the  DFVI.R  lxl  Me- 
ter Transonic  Tunnel  and  the  ONERA  S3  Modane. 
On  subsequent  pages  CD  refers  to  the  DFVI.R  tun- 
nel, © to  the  S3  Modane  (S3MA) 

21 

c 200  mm  is  used  to  reduce  all  data 


* 


A.v.i 


3.3.1.  dimensions 

3.3.2.  type  of  walls 


3.  4.  Flow  field  (empty  test  section) 

3.4.1.  reference  static  pressure 

3.4.2.  flow  angularity 

3.4.3.  Mach  number  distribution 

3.4.4.  pressure  gradient 


3.4.5.  turbulence/noise  level 


3.4.6.  side  wall  boundary  layer 


3.  5.  Additional  remarks 


(I)  lm  x lm  (5)  0.56  m x 0.78  m 

© 6 ic  open  perforated  (fixed  porosity)  walls  with 
holes  slanted  30°  to  the  flow  directionfFig.  5.  4) 

© 9.7  open  perforated  top  and  bottom  walls, 

solid  side  walls,  holes  normal  to  flow  direction 
(Fig.  5.  4) 


© Plenum  chamber  pressure 

© Side  wall  pressure  orifice  8.  19  chords  upstream 
of  the  model 

© ± 0.  05°  © < 0.  05° 


© M 11 

CD 

0.  50 

0.80 

1.0 

1.2 

in  x:  AM 

0.  005 

0.003 

0.  006 

0.  015 

in  z:  AM 

0.  003 

dM/d  (x/c) 

0. 0037 



- 

- 

- 

^Figure  5.5a 


© Flaps  are  adjusted  to  give  zero  pressure  gradient 
for  the  empty  test  section  (Figure  5.  5b) 

© Low  noise  level  (Vn  • F(n)  < 0.001).  Measured 
on  body  of  revolution  NACA  RM  12.  Low  tur- 
bulence level  (measurements  are  in  progress) 

© Figure  5.  6 

© 2 6/b  ^ 0.  18  at  M = 0.76  measured  at  x/c  =0 
J , , oo  ' 

and  p = 1 bar 
o 

© 2 6/b  = 0.  21  at  M = 0.  40 

0.  18  at  M°°-  0.  60 

0.  15  at  M°°=  0.  80 
oo 

measured  at  x/c  - 0.  25  and  p =■  1 bar 

o 


Reference  on  noise  level:  [5| 


3.6.  References  on  wind  tunnel 
4.  Tests 


!«].  m 


4.  1,  Type  of  measurements 

4.2.  Tunnel/model  dimensions 

4.2.1.  height/chord  ratio 

4.2.2.  width/chord  ratio 

4.  3.  Flow  conditions  included  in  present 
data  base 

4.3.1.  angle  of  attack 


- Surface  pressure  distributions 

- Wake  rake 

- Shadograph  pictures  (ONEKA -tests) 

- Upper  and  lower  wall  pressure  distributions 
(ONERA-tests) 


© H/c  = 5 
© b/c  = 5 


© H/c 

© b/c 


3.9  I 

2.  8 f 


Basic  airfoil 


4.3.2.  Mach  number 


Table  5.  5 
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I 

/ 

4.  3.  3.  Reynolds  number 
I 4.3.4.  transition 

1 - position  of  free  transition 


- transition  fixing 

i 4.3.5.  temperature  equilibrium 

L 

4.  5.  References  on  tests 
5.  Instrumentation 

5.  1.  Surface  pressure  measurements 

5.1.1.  pressure  holes 

- size 

- spanwise  station(s) 


- chordwise  positions 

5.1.2.  type  of  transducers  and 
scanning  devices 


5.2.  Wake  measurements 

5.2.1.  type/size  of  instrument(s) 


5.2.2.  streamwise  position(s) 

5.2.3.  type  of  transducers  and 
scanning  devices 


5.  5.  Flow  visualisation 
5.  5.  1.  flow  field 


© Re  «>  2.2  • 101’  © Re  » 7 • 10(> 

Free 

Was  not  determined.  ® Transition  occurs  gene- 
rally due  to  adverse  pressure  gradients. 

© Transition  occurs  close  to  leading  edge,  since 
relatively  high  Reynolds  number. 

See  Fig.  5.7/5. 8 for  effect  of  Reynolds  number 
and  transition  fixing  (basic  airfoil  only) 

© Yes  © See  3.2.2. 

[8,9,  10) 


Diameter  = 0.5  mm  (d/c  = 0.0025) 

- Center  line  orifices  were  staggered  in  the  nose 
region  ± 7.5  mm 

- 16  orifices  were  located  in  spanwise  direction 
at  x/c  = 0.  50  on  the  upper  surface  (Table  5.  3) 

Table  5.  3 and  Figure  5.  1 

® CEC  and  Statham  differential  pressure  trans- 
ducers plus  Scanivalves 

Range:  ± 10  psi  Accuracy:  ± 0.40$  FS 

© Statham  differential  pressure  transducer 
Range,  ± 25  psi  Accuracy:  ± 0.  12  $ FS 


© Wake  rake  consisting  of  47  Pitot  probes  and 
14  static  probes.  Pitot  probes  are  spaced 
2.5  mm  apart  in  the  center  region  (Figure  5.4a) 

ID/OD  = 0.  4/lmm 

2 chords  downstream  of  trailing  edge 

CEC  and  Statham  differential  pressure  trans- 
ducers plus  Scanivalves 
Range:  ± 5 psi  Accuracy:  ± 0.  3 $ FS 

© - Figure  5.4b  and  c 

- ID/OD  = 0.  5/1.2  mm 

- 1 chord  downstream  of  trailing  edge 

- Statham  differential  pressure  transducer 
Range:  1 10  psi  Accuracy:  i 0.20$  FS 


Shadowgraph  pictures  (ONERA-tests)  (11). 
Not  included  in  data  set. 


6.  Data 


6.  1.  Accuracy  (wall  interference  excluded) 

6.1.1.  angle  of  attack  setting  © ± 0.02° 

6.1.2.  free  stream  Mach  number 

- setting  ® i 0.001 

- variation  during  one  pressure  scan©  ± 0.  001 


© ± 0.02° 

© l 0.002 
© Not  known 


\ 


6.1.3.  pressure  coefficients 


6.1.4.  aerodynamic  coefficients 


6.1.6.  repeatability 


6.2.  Wall  interference  corrections 


(D  Ac  «>  £ 1 $ assuming  worst  possible  combina- 
P 

nation  of  errors  including  an  error  of 

AM^  ± 0.  002  , evaluated  at  = o.  76  and  max. 

lcPl 

Obtained  by  integrating  pressure  distributions 

© 4c  = 1 0.002  AcQ  = 1 0.0003 

Ac  = £ 0.  0003 
m 

© Average  over  the  range  of  M and  a investi- 
gated: 


Ac  «*  £ 0.  40 

p 0.  5c 

Ac  “ 

La 

£ 0.  3 •/> 

AcD»t  1.2  /,, 

Ac  " 

m 

£ 0.  40  # 

M >0.5 

CD 

AcL=  i 0.005 

Acd= 

£ 0.0002 

Ac  = £ 0.  001 

m 


The  data  included  are  uncorrected. 


6.2.1.  angle  of  attack 


6.2.2.  blockage  (solid/wake) 


6.2.3.  streamline  curvature  (lift) 


6.2.5.  remarks 


The  effective  angle  of  attack  can  be  approximated 
by: 


© 

© 

© 

© 

© 

© 


A a = - 0. 0466  • c^ 

at  M 0.75  and  a 2°  A a >»  0.5° 

CD  g 

let  , = a + A a ) 

corrected  g 

Not  yet  well  established,  but  can  be  approxi- 
mated by 

AM  = -(1+0.  2 M 2)  • M • (0.  003)  for  c = 0 
OO  OO  00  L, 

at  M >»  0.75  : AM  0.0016 


(M  = M + AM  ) 

oocorrected  oo 

Can  be  approximated  by: 

Ac,  - 0.  0126  Ar  ' c, 

L p2  L 


Ac  - - X Ac 
m 4 L 


at  M 03  0.7  5 and  a **  2 

CD  g 

Ac.  “ 0.002  Ac  «*  0.0006 
L m 


(C  = C + Ac  ) 

‘corrected 


(l)  Correction  factors  were  obtained  empirically  by 
testing  different  size  models  of  the  same  airfoil 

© Porosity  factors  were  determined  by  matching 

c for  tests  with  solid  and  porous  test  section 
L/C* 

walls.  The  data  obtained  with  solid  walls  were 
corrected  using  the  method  of  [12) 


6.2.6.  references  on  wall  interference 


© [12) 
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(i.  3.  Presentation  of  data 


6.3.1.  aerodynamic  coefficients 


6.3.2.  surface  pressures 


6.3.4.  wall  interference  corrections 
included  ? 


- Basic  airfoil:  Tallies  5.  6/5.  7,  Figure  5.7  (Effect 
of  Reynolds  number  and  transition  fixing  only) 

- Airfoil  with  extended  maneuver  flap:  Tables  5.6/ 
5.7,  Figures  5.9/5.10 

- Basic  Airfoil  Table  5.8.  Figure  5.8  (Effect  of 
Reynolds  number  and  transition  fixing  only) 

- Airfoil  with  extended  maneuver  flap:  Tables  5.8/ 
5.9,  Figures  5.12/5.13 

- Comparison  ONERA-DFVLR : Figure  5.11 

- Wall  pressure  distributions  (ONERA-tests): 

Tabic  5.  9 

No 


6.3.5.  corrections  for  model  deflection?  No 


6.3.6.  Empty  test  section  calibration  taken  Yes 
into  account? 


6.4.  Were  tests  carried  out  in  different  Data  set  includes  results  from  ONERA-S3MA- 

facilities  on  the  current  aerofoil  ? and  DFVLR-lxl  Meter  Transonic  Tunnel-tests. 


If  so,  what  facilities.  Are  data  included 
in  the  present  data  base? 

6.  5.  To  be  contacted  for  further  (I) 

E.  Stanewsky 

information  on  tests 

DFVLR-AVA  Gottingen 

10  Bunsenstrafie 

/ 

f 

/ 

D-3400  Gottingen 

© 

J.J.  Thibert 

ONERA 

92320  Chatillon  (France) 
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8.  List  of  symbols 


a 

speed  of  sound 

Subscripts 

b 

span,  tunnel  width 

00 

freestream  conditions 

c,L 

model  chord 

K 

maneuver  flap 

c 

P 

pressure  coefficient  [(p-p^J/q^J 

TE 

trailing  edge 

c * 

p 

pressure  coefficient  at  M^  = 1 

US 

upper  surface 

c, 

lift  coefficient 

LS 

lower  surface 

f 

F(n) 


M , M 

oo 

H 

q 

Re,  Rec 
t 
V 


oo 


X 

y 

z 


V" 


0 

a 

p 

M 


pitching  moment  coefficient 
(based  on  0. 25c) 

drag  coefficient 

frequency  of  pressure  fluctuation 
frequency  function 

Jf(»>  • dn  * cp2rms 

o 

reduced  frequency,  f • c/V 


freestream  Mach  number 

local  Mach  number 

tunnel  height 

dynamic  pressure 

Reynolds  number,  p V • c/u 

oo  oo  ' oo 

maximum  thickness 
freestream  velocity 

coordinates  (see  Fig.  5.1) 

geometric  angle  of  attack 
~Z 


4T- 


M 


maximum  thickness,  t/c 
boundary  layer  thickness  (sidewall) 
density 

dynamic  viscosity 
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I'l'ahle  5.1  Design  coordinates  for  the  airfoil  SKF  1.1  including  maneuver  flap~| 
Basic  airfoil  - Upper  surface 


\o’e  For  actual  model  coordinates  see  Table  5,  2 


No 

x (mm ) 

z (mm) 

No 

x (mm) 

z (nun) 

1 

0.  000 

0.  179 

91 

115. 022 

12  994 

2 

0 001 

0.  348 

92 

116. 738 

12. 899 

3 

0 011 

0.  517 

93 

118.  453 

12. 794 

4 

0 028 

0.685 

94 

120. 168 

12.681 

5 

0 053 

0.  852 

95 

121. 881 

12. 558 

6 

0 094 

l 051 

96 

123. 595 

12. 427 

7 

0 145 

1 . 247 

97 

125.307 

12.287 

H 

0 207 

1 440 

98 

127. 019 

12. 139 

9 

0.  279 

1 630 

99 

129. 021 

11. 954 

10 

0 361 

1 .815 

100 

131. 022 

11.  7 f>9 

11 

0.  452 

1 . 995 

101 

133. 022 

ll.  593 

12 

0.  553 

2 171 

102 

135. 021 

11.  337 

13 

0.  693 

2.  386 

103 

137. 019 

11.112 

14 

0.  845 

2.  593 

104 

139.  016 

10. 877 

15 

1 . 009 

2.  791 

105 

141. 019 

10. 633 

Hi 

1.  182 

2.  981 

106 

143.  020 

10. 378 

17 

1.  364 

3.  164 

107 

145.  020 

10.  115 

18 

1.  553 

3.  339 

108 

147. 019 

9.  842 

19 

l 876 

3.  612 

109 

149.  016 

9.  560 

20 

2 210 

3 870 

110 

151. 013 

9.  268 

21 

2.  553 

4.  117 

111 

153. 016 

8.  966 

22 

3.  048 

4 450 

112 

155.  017 

8 953 

23 

3.  553 

4.  768 

113 

157. 018 

8.  332 

24 

4 046 

5.  063 

114 

159  017 

8.  001 

25 

4 546 

5 346 

.15 

161  014 

7.662 

2b 

5 052 

5.618 

116 

163. 010 

7.  314 

27 

5.  545 

5.  868 

117 

165, 412 

6.  886 

28 

6 043 

6 1 09 

118 

167.813 

6. 447 

29 

6 545 

6.  341 

119 

170.  212 

5.  999 

30 

7 052 

6 564 

120 

172. 610 

5.  543 

31 

7.  670 

6.823 

121 

175. 006 

5.  081 

32 

8.  293 

7 073 

122 

179  506 

4.  198 

33 

8 920 

7.  311 

123 

184. 004 

3.  304 

34 

V.l 

7.  539 

124 

190. 002 

2.  102 

35 

10.  243 

7.777 

125 

195. 501 

0.  989 

36 

10. 940 

8.  003 

126 

200. 000 

0.  071 

37 

11  640 

8 217 

38 

12. 344 

8.  421 

39 

13  050 

8.  615 

40 

41 

13.  945 

14  842 

8.  848 

9 . 068 

Lower  surface 

42 

15.  742 

9 276 

43 

16  644 

9. 473 

1 

200  000 

- 0 945 

44 

17. 549 

9.  660 

2 

197  751 

- 0 847 

45 

18  645 

9.874 

3 

195  501 

- 0.762 

4 

19 1 998 

- 0.  703 

46 

19  742 

10. 076 

5 

191. 836 

- 0. 656 

47 

20  842 

10. 266 

6 

190. 003 

- 0. 620 

48 

21  944 

10.  466 

7 

1 88  503 

- 0.600 

49 

23  048 

10. 616 

8 

187  003 

- 0.  589 

50 

24. 377 

10. 810 

9 

185  503 

- 0. 587 

51 

25.  709 

10. 993 

10 

184  004 

- 0.  595 

52 

27  041 

11.  165 

11 

182. 718 

- 0. 600 

53 

28  375 

11  328 

12 

1 91 . 432 

- 0,631 

54 

29  710 

11  482 

13 

180  146 

- 0. 661 

55 

31  045 

11. 628 

14 

178  861 

- 0.  699 

56 

32  7 56 

11. 804 

15 

177. 576 

- 0.  745 

57 

34  468 

ll  967 

16 

176.291 

- 0. 800 

58 

36  181 

12  119 

17 

175. 006 

- 0. 864 

59 

37  895 

12  261 

1 >» 

173  504 

- 0.  949 

60 

39  610 

12  394 

19 

172. 003 

- 1 . 046 

61 

41  325 

12.  517 

20 

170. 502 

- 1 155 

62 

43  041 

12.632 

21 

169. 002 

- 1 273 

63 

45  040 

12.  756 

22 

1 67  503 

- 1.402 

64 

47  039 

12. 870 

23 

166,005 

- 1 539 

65 

49  038 

12.  975 

24 

164. 507 

- 1.683 

66 

51  038 

13. 071 

25 

163. 010 

- 1.835 

67 

53  038 

13.  159 

26 

160. 608 

- 2. 090 

68 

55  039 

13.  239 

27 

158  208 

- 2 356 

69 

57  438 

13  325 

28 

155.  809 

- 2 633 

70 

59  837 

13.402 

29 

153. 410 

- 2. 916 

71 

62  236 

13  469 

30 

151.013 

- 3. 205 

72 

64  635 

13. 526 

31 

145. 014 

- 3. 944 

73 

67  035 

13.  575 

32 

139. 016 

- 4. 698 

74 

70.  034 

13  624 

33 

127.019 

- 6.220 

75 

73  034 

13.660 

34 

124  021 

- 6 . 598 

76 

76  033 

13.683 

35 

121.023 

- 6 . 97 1 

77 

79  033 

13. 695 

36 

1 18  023 

- 7. 336 

78 

82  032 

13  696 

37 

115. 023 

- 7 688 

79 

85  031 

13. 6B7 

38 

113. 025 

- 7 915 

80 

88. 030 

13  669 

39 

111  027 

- 8 134 

81 

91  029 

13. 642 

40 

109.028 

- 8 345 

82 

94. 028 

13. 608 

41 

107. 028 

- 8. 548 

83 

97  027 

13  564 

42 

105. 027 

- 8 743 

84 

100. 026 

13  510 

43 

103. 025 

- 8.  925 

85 

103  025 

13. 444 

44 

101 . 028 

- 9 105 

86 

105  026 

13  392 

4 5 

99. 029 

- 9. 272 

87 

107  026 

13  331 

46 

97  030 

- 9 430 

88 

109. 026 

13  262 

47 

95  031 

- 9. 578 

89 

111  025 

13. 184 

48 

93. 030 

- 9. 716 

90 

113. 024 

13.  095 

49 

91  029 

- 9 844 

50 

89. 031 

- 9 962 

51 

87  032 

- 10.070 

52 

85  033 

- 10. 167 

No 

x (mm) 

z (mm) 

53 

83. 033 

- 10  254 

54 

81  033 

- 10.  331 

55 

79  033 

- 10. 396 

56 

77  319 

- 10  444 

57 

75  605 

- 10. 484 

58 

73  892 

- 10.  515 

5y 

72  178 

- 10. 538 

60 

70  464 

- 10. 552 

61 

68  749 

- 10. 558 

62 

67  035 

- 10  554 

63 

65.  321 

- 10. 542 

64 

i,  < 007 

- 10. 521 

65 

61  893 

- 10.  492 

66 

60  179 

- 10.453 

67 

58  465 

- 10.407 

68 

56  7 52 

- 10. 351 

69 

55  039 

- 10. 288 

70 

53  038 

- 10.205 

71 

r>l  088 

- 10.  Ill 

72 

49  038 

- 10. 007 

73 

47  039 

- 9 894 

74 

4 5 040 

- 9. 771 

75 

43  041 

- 9 638 

76 

41  325 

- 9. 516 

77 

39  610 

- 9 386 

78 

37  895 

- 9. 246 

79 

36  181 

- 9. 097 

80 

34  468 

- 8. 938 

81 

32.  756 

- 8. 767 

82 

31  045 

- 8 586 

83 

29  444 

- 8 407 

84 

27  843 

- 8. 219 

85 

26  244 

- 8. 023 

86 

24. 645 

- 7 818 

87 

23. 048 

- 7.606 

88 

21  671 

- 7 417 

89 

20.  296 

- 7.  220 

90 

18  922 

- 7. 015 

91 

17  549 

- 6 801 

92 

16. 047 

- 6. 554 

93 

14. 548 

- 6. 295 

94 

13. 050 

- 6. 023 

95 

12. 173 

- 5. 855 

96 

1\  297 

- 5, 66\ 

97 

10. 423 

- 5.  499 

98 

9.  550 

- 5. 307 

99 

8.714 

- 5.  110 

100 

7.881 

- 4. 900 

lUi 

7.052 

- 4. 676 

102 

6 381 

- 4. 481 

103 

5.  714 

- 4. 275 

104 

5.  052 

- 4. 056 

105 

4 549 

- 3. 879 

106 

4. 049 

- 3.693 

107 

3.  553 

- 3. 498 

108 

3.  050 

- 3 286 

109 

2 553 

- 3.  060 

110 

2 296 

- 2. 932 

111 

2.  043 

- 2. 800 

112 

1.795 

- 2.656 

113 

1.  553 

- 2 . 502 

114 

1 . 364 

- 2. 367 

115 

1.  181 

- 2. 223 

116 

1 . 008 

- 2. 069 

117 

0.  844 

- 1. 905 

118 

0.  692 

- 1.731 

119 

0.  553 

- 1. 548 

120 

0.  461 

- 1.408 

121 

0.  376 

- 1. 264 

122 

0.  300 

- 1.  116 

123 

0.  232 

- 0. 964 

124 

0.  173 

- 0. 808 

125 

0.  122 

- 0. 649 

126 

0.  081 

- 0. 487 

127 

0.  048 

- 0. 322 

128 

0.  023 

- 0. 156 

129 

0.  007 

0.  011 

Basic  airfoil  - Inner  contour 


EB 

^9^91 

z (n 

rn ) 

■■ 

150 

00 

- 1 

13 

150 

50 

0 

56 

Bl 

151 

00 

1 

31 

Bl 

151 

50 

1 

HO 

152 

25 

2 

57 

153 

00 

3 

12 

154 

00 

3 

72 

155 

00 

4 

20 

Hi 

156 

50 

4 

78 

10 

158 

50 

5 

35 

1 1 

160 

50 

5 

72 

12 

163 

50 

6 

06 

13 

166 

50 

6 

09 

EB 

170 

00 

5 

84 

t s 150  mm 

Also  see  Fig  5 1 


Note:  The  coordinates  given  here  are 
actual  model  coordinates 


Maneuver  flap 


I S I [»[>fi-  snrf.K  I S l.imiT  sur  I arc 


|E9 

x (mm) 

Xl!S 

Vs 

i 

150.  00 

- 1 13 

- 1 13 

1 2 

150. 50 

0 52 

- 2 41 

3 

151  00 

1.31 

- 2 81 

4 

151  50 

1 . 88 

- 3 01 

5 

152  25 

2.  57 

- 3 07 

6 

153  00 

3.  12 

- 3 00 

7 

1 54  00 

3.  72 

- 2 88 

8 

155  00 

4 20 

- 2 76 

9 

1 56  50 

4 78 

- 2 59 

10 

158. 50 

5 35 

- 2 34 

1 1 

160. 50 

5.  72 

- 2 12 

12 

163. 50 

6 06 

- 1.80 

13 

166  50 

6 09 

- 1 51 

14 

170  00 

5 84 

- t 20 

15 

172.50 

5 51 

- 1 01 

16 

175  00 

5 08 

- 0 865 

17 

179  50 

4 21 

- 0 70 

18 

184. 00 

3.  30 

- 0 956 

19 

190.  00 

2.  10 

- 0 62 

20 

195  50 

0.  988 

- 0.  76 

21 

200. 00 

0.  070 

- 6. 946 

Nom  radius  r*1V. 


rt  »150mm 


Note:  The  coordinates  given  here  are 
actual  coordinates.  They  are 
based  on  the  chord  line  of  the 
basic  airfoil 


A 


wart 


Table  5.  2 Measured  coordinates  of  the  airfoil  SKF  l.l1* 


Note: 

For  plot  of  measured  error 
of  the  manufactured  airfoil 
see  Figure  5.  1 


1)  Only  basic  airfoil  model.  For  maneuver  flap  see  Table  5.  1 


Table  5,  3 Coordinates  of  the  pressure  orifices  - Basic  airfoil 


I ppe 


nrface  | 


Vs 

2 US 

2 US 

AVs 

©-  © 

Vs 

Vs 

Vs 

* Vs 

KDI-  l©l 

Design 

Actual 

Design 

Actual 

|nim| 

|nmi| 

[mm  | 

(mm) 

(mm ) 

[mm| 

(mm) 

|mm| 

o 

© 

0 

© 

0 

0 

© 

© 

o.  <100 

0.  179 

- 

- 

0.  000 

- 

- 

1 009 

2.  791 

2 794 

0.  003 

1 . 008 

- 2 069 

- 2 024 

- 0.  045 

2.  552 

4 117 

4 146 

0.  029 

2.  553 

- 3. 060 

- 3. 050 

■ 0 010 

4 54H 

5.  346 

5.  326 

0.  020 

4 549 

- 3 879 

3 920 

0.  041 

7.  052 

6.  564 

6.  574 

0.  010 

7.  052 

- 4.676 

- 4 708 

0 032 

10. 242 

7.  777 

7 798 

0.  021 

10  423 

- 5 499 

- 5 530 

0.  031 

15  742 

9.  276 

9.  278 

0.  002 

14  548 

- 6 295 

- 6. 334 

0.  039 

20. H42 

10. 266 

10. 248 

. 0. 018 

20.  296 

- 7, 220 

- 7 264 

0.  044 

25  709 

10. 993 

10. 960 

- 0. 033 

26  244 

- 8. 023 

- 8 036 

0.  013 

32  756 

11  804 

11  743 

- 0.  061 

32.756 

- 8 767 

- 8 702 

- 0. 065 

45  041) 

12.  756 

12.  766 

o.  oiot 

45  040 

- 9. 771 

- 9 674 

- 0.097 

55. 039 

13. 239 

13. 322 

0.  083 

55  039 

- 10.288 

- 10. 180 

- 0 108 

67. 035 

13.  575 

13  618 

0.  043 

67. 035 

- 10. 542 

- 10. 426 

- 0 116 

82. 032 

13.696 

13  676 

- 0. 020 

83. 033 

- 10.254 

- 10.  198 

- 0. 056 

100. 026 

13. 510 

13. 448 

■ 0. 062 

101. 029 

- 9.  105 

- 9. 098 

- 0.  017 

115. 022 

12. 994 

12  850 

- 0. 144 

115. 023 

- 7 688 

- 7.670 

- 0. 018 

131.022 

11.  759 

11. 734 

- 0.  025 

127. 019 

- 6 220 

- 6 152 

- 0.  068 

147. 019 

9 842 

9 804 

- 0. 038 

145.  014 

- 3 944 

- 3. 936 

- 0. 008 

163. 010 

7.  314 

7 242 

- 0. 072 

163  010 

- 1 835 

- 1 844 

0.  009 

172.610 

5.  543 

5.  452 

- 0.  091 

172. 003 

- 1 046 

- 1 112 

0.  066 

190. 002 

2.  102 

1 . 996 

- n.  106 

190. 003 

• 0.620 

0.  670 

0.  050 

200. 000 

0.  071 

- 

200. 000 

- 0 945 

' 

- 

Upper  surface 


Lower  surface 


No 

1) 

X 

« 

x/c 

2/C 

No 

1) 

X 

t 

n/c 

t/c 

No 

1) 

X 

y 

X 

/c 

y/c 

mm 

mm 

mm 

mm 

mm 

mm 

1 

1 

0, 00 

0,  18 

0. 0000 

0. 0009 

1 

l 

o.oo 

0. 18 

0, 0000 

0. 0009 

1 

120 

100 

150.  0 

0,  500 

0,7  50 

2 

2 

0.6  5 

2.  32 

0. 0032 

0,0116 

2 

48 

0.  65 

• 1,68 

0.  0032 

- 0, 0084 

2 

121 

130.  0 

0,650 

3 

\ 

1.75 

3.  51 

0. 0087 

0.0175 

3 

47 

1.40 

- 2.39 

0. 0070 

- 0,0119 

3 

122 

1 10,0 

1 

0,  550 

4 

4 

3.  10 

4.  48 

0, 0155 

0,0224 

4 

46 

3.  65 

- 3.54 

0. 0182 

0.0177 

4 

123 

90,0 

0. 450 

5 

5 

5.  00 

5.  59 

0, 0250 

0. 0279 

5 

45 

9,  75 

- 5.35 

0. 0487 

0.0267 

5 

124 

70.  0 

0.  350 

6 

«• 

b.  90 

6.  50 

0, 0345 

0. 0325 

6 

44 

19.75 

7.  14 

0. 0987 

0. 0357 

6 

125 

50,0 

0.  250 

7 

7 

12.90 

8.  57 

0. 0645 

0, 0428 

7 

43 

30.  00 

- 8,47 

0.1500 

0. 0423 

7 

126 

30,0 

0.150 

8 

8 

15.95 

9.  32 

0, 0797 

0. 046b 

8 

42 

40.  00 

- 9,42 

0. 2000 

- 0.0471 

8 

127 

10,0 

0.  050 

9 

9 

19.80 

10.  09 

0.0990 

0, 0504 

9 

41 

49.85 

- 10,05 

0. 2492 

- 0.  0502 

9 

128 

10,0 

-0,050 

10 

10 

28.  00 

1 1.  28 

0. 1400 

0,0564 

10 

40 

69,85 

- 10,56 

0. 3492 

0,0528 

10 

129 

- 30.0 

-0. 150 

1 1 

1 l 

14. 00 

11.92 

0.  1700 

0,0596 

11 

39 

89.85 

• 9.91 

0. 4492 

- 0.  0495 

11 

130 

- 50.0 

-0, 250 

12 

12 

44. 00 

12,62 

0. 2200 

0. 0634 

12 

38 

110,00 

- 8.24 

0. 5500 

0.  0412 

12 

131 

- 70,0 

-0. 350 

1 3 

13 

51. 90 

1 3,  1 1 

0. 2595 

0.  0655 

13 

37 

129, 00 

- 5.  97 

0.  6450 

0.  0298 

13 

132 

- 90,0 

-0. 450 

>« 

14 

VI,  'll) 

13.40 

1),  2995 

0. 0670 

14 

36 

150, 00 

- 3.  33 

0. 7500 

0.0166 

14 

133 

-110.0 

-0. 550 

15 

15 

b7 , 95 

13.  59 

0, 3397 

0, 0679 

15 

35 

160. 00 

- 2.  16 

0, 8000 

0. 0108 

15 

134 

-130.0 

-0. 650 

lb 

lb 

7h,  00 

13.68 

0.  3800 

0. 0684 

16 

34 

169.80 

• 1.21 

0, 8490 

0.0060 

16 

135 

100 

- 150,  0 

0.  500 

-0.  7 50 

17 

17 

84. 00 

13,69 

0. 4200 

(1.  0684 

17 

33 

179,85 

- 0,67 

0. 8992 

- 0. 0033 

18 

18 

92, 00 

13,63 

0. 4600 

0. 0681 

18 

32 

189, 90 

- 0.62 

0. 9495 

- 0,0031 

19 

19 

100.  00 

13.  51 

0. 5000 

0. 0675 

19 

31 

200, 00 

. 0,  94 

1 . 0000 

- 0. 0047 

20 

20 

107, 90 

13,  30 

0. 5395 

0,0665 

21 

21 

1 1 5.  90 

12.  95 

0,  5795 

0.  0647 

22 

22 

124. 00 

12.  39 

0, 6200 

0,0619 

23 

23 

1 12,00 

11,6b 

0. 6600 

0.0583 

24 

24 

140. oo 

10,  76 

0. 7000 

0,0538 

25 

25 

149.  70 

9,  4b 

0. 7485 

0.0473 

2b 

2b 

159. 70 

7,  89 

0, 7985 

0,  03.94 

27 

27 

169,80 

h,  08 

0. 8490 

0. 0304 

28 

28 

179.80 

4.  12 

0, 8990 

0, 0206 

29 

2'i 

189,  (0 

2.  12 

0, 9495 

0, 0106 

30 

30 

194.90 

1.1) 

0. 9745 

0,0055 

31 

31 

200,00 

0.07 

1 . 0000 

0. 0003 

Spanwise  orifices  (Upper  surface) 


l) 


See  Figure  5.  1.  The  coordinates  shown  here  are  actual  coordinates  (except  spanwise  orifices) 


AS- 10 


| Table  5.  3 Continued  - Airfoil  minus  maneuver  flap 

Table  5.  4 Design  pressure 

1 

distributi  on 

l pp*T  surface 


Lower  surface 


No 

x 

z 

x/c 

z/c 

No. 

* 

z 

*/c 

*/c 

I) 

1) 

rmti 

mm 

mm 

mm 

l 

1 

0.  00 

0.  18 

0,0000 

0, 0009 

1 

1 

0.  00 

0.  18 

0, 0000 

0. 0009 

2 

2 

0.  65 

2,  32 

0. 0032 

0, 0116 

2 

48 

0,  65 

- 1. 68 

0. 0032 

- 0. 0084 

3 

3 

1.75 

3,  51 

0,  1)087 

0, 0175 

3 

47 

l.  40 

. 2.  39 

0, 0070 

- 0,0119 

4 

4 

3.  10 

4.  48 

0,0155 

0, 0224 

4 

46 

3,65 

- 3 . 54 

0. 0182 

- 0.0177 

5 

5 

5.  00 

5.  59 

0. 0250 

0, 0279 

5 

45 

9.  75 

- 5. 35 

0, 0487 

- 0. 0267 

6 

6 

6,  ao 

6.  50 

0, 0345 

0. 0325 

6 

44 

19.  75 

- 7.  14 

0. 0987 

- 0, 0357 

7 

7 

1 2 . no 

8.  75 

0, 0645 

0. 0428 

7 

43 

30,  00 

- 8.  47 

0, 1500 

- 0, 0423 

8 

H 

15,95 

9.  32 

0. 0797 

0, 0466 

8 

42 

40,  00 

- 9.  42 

0. 2000 

- 0. 0471 

» 

9 

lit.  80 

10.  09 

0, 0990 

0. 0504 

9 

41 

49,  85 

- 10.  05 

0. 2492 

- 0,0502 

10 

10 

28.  00 

11. 28 

0. 1400 

0, 0564 

10 

40 

69,85 

- 10. 56 

0. 3492 

- 0,0528 

»> 

1 1 

34,  00 

11,32 

0, 1700 

0, 0596 

11 

39 

89,  85 

- 9,  91 

0. 4492 

- 0,0495 

12 

12 

44.  00 

12,69 

0. 2200 

0. 0634 

12 

38 

110, 00 

- 8. 24 

0.  5500 

. 0. 0412 

It 

13 

51,90 

13.  11 

0.  2.595 

0. 0655 

13 

37 

125,  00 

- 5,  97 

0, 6450 

- 0. 0298 

14 

14 

Ml.  Ml 

13.  40 

0.  2995 

0, 0670 

14 

98 

140. 00 

- 4.  57 

0. 7000 

- 0, 0228 

IS 

IS 

07. 95 

\ J.  59 

0.  3397 

0. 0679 

15 

97 

150, 00 

- 3.  33 

0.  7500 

- 0,0166 

It. 

16 

7b,  00 

13,68 

0,  3800 

0, 0684 

16 

96 

150, 50 

0.  56 

0.7525 

0. 0028 

17 

17 

84.  00 

13.69 

0,  4200 

0, 0684 

17 

9 5 

153, 40 

3.  38 

0. 7670 

0, 0109 

tH 

18 

12.  tin 

13.  63 

0.  4600 

0. 0681 

18 

94 

1 58 , 00 

5.  23 

0. 7900 

0. 0261 

lit 

1(1 

100, 00 

13.  51 

0,  5000 

0.  067  5 

19 

93 

160,  50 

5.  72 

0,8025 

0,  028  5 

20 

20 

107, 90 

13.  30 

0.  5395 

0. 0665 

20  2 

_ 

170, 00 

5,84 

0. 8500 

0, 0292 

21 

21 

IIS,  M 

12.  95 

0,  5795 

0, 0647 

22 

22 

124. 00 

12.  39 

0,  6200 

0. 0619 

33 

2 3 

1 32.  no 

1 1 . fit. 

0,  6600 

0.  0583 

24 

24 

1 4m, MM 

10,  76 

0,  7000 

0, 0538 

no 

1 50. 50 

9,  34 

0.  7525 

0, 0467 

Ml 

1 .0. 30 

8.  45 

0.  7815 

0, 0422 

i*2< 

92 

1 1.5,  5o 

6.  87 

0,8275 

0. 0343 

“ 

170, 00 

b.  04 

0, 8500 

0. 0320 

1)  See  Figure  5.  i.  The  coordinates  shown  here  are  actual  coordinates 

2)  There  was  no  orifice  at  x = 170  mm  for  the  configuration  with 
deflected  maneuver  flap 


Pressure  orifi"es  on  maneuver  flap^) 


Upper  surface 


Lower  surface 


9 

Na  ' 

*K 

“K 

*K/c  + 

*K/c 

N*2' 

-K 

Vc* 

\/c 

100 

0 00 

- 1 13 

0 00 

- 0 0057 

100 

0.  00 

- 1.  13 

0 00 

- 0. 0057 

101 

0 65 

0.  79 

0 0033 

0. 0040 

118 

0.  80 

- 2 68 

0. 0040 

- 0. 0134 

102 

2 20 

2 54 

0.  0110 

0.0127 

117 

2 20 

- 3.  07 

0. 0110 

- 0.  0154 

103 

5 20 

4 29 

0 0260 

0 0215 

116 

5 30 

- 2 73 

0 0265 

- 0.  0137 

104 

8 20 

5 28 

0 0410 

0. 0264 

115 

12  65 

- 1 89 

0 0633 

- 0.  0095 

105 

12  40 

5 97 

0 0620 

0 0299 

114 

20  05 

- 1.20 

0. 1003 

- 0.  0060 

106 

16  50 

6 09 

0 0825 

0 0305 

113 

30.  05 

- 0.  68 

0. 1503 

- 0. 0034 

107 

20.  50 

5 78 

0 1025 

0 0289 

112 

40  25 

- 0.  63 

0. 2013 

- 0. 0032 

108 

28  85 

4 34 

0 1443 

0 0217 

111 

50  00 

- 0.  44 

0.  2500 

- 0. 0022 

109 

36.  90 

2.  72 

0 1845 

0.  0136 

110 

45  00 

1.  09 

0.  2250 

0 0055 

111 

50  00 

- 0.  44 

0 2500 

- 0 0022 

Theory 

Pressure  distribution  at  (x  J 0) 
Moundary  layer  laminar  - turbulent 
Re  - 2.4  • 106 


M 

ao 

0.  7685 

a 0.750° 

CL  = 

0. 5318 

c D 0.00671 

c =- 

m 

0.  0926 

c * - 0.  53 

P 

x/c 

CpU 

CpL 

-0. 

82  500 

0. 06618 

0.  06617 

-0. 

57  500 

0. 09941 

0.  09940 

-0. 

35000 

0.  15485 

0.  15486 

-0. 

17  500 

0. 27963 

0. 28038 

-0. 

07500 

0. 50459 

0.  51819 

-0. 

03500 

0. 73599 

0. 78358 

-0. 

01500 

0. 95084 

1. 03876 

-0. 

00250 

1.  13419 

1. 26658 

0. 

00250 

0.  88989 

1. 03310 

0. 

00750 

0. 48770 

0. 66686 

0. 

01250 

0. 29890 

0. 52671 

0. 

01750 

0.  15666 

0.  42404 

0. 

02500 

-0. 04305 

0.  32037 

0. 

03500 

-0. 25093 

0.  20523 

0. 

04750 

-0. 46635 

0.  09181 

0. 

06500 

-0. 68538 

0.  01039 

0. 

08750 

-0. 79707 

-0.  05726 

0. 

11500 

-0. 93503 

-0. 11307 

0. 

15500 

-1. 03740 

-0. 19078 

0. 

21500 

-1.01624 

-0. 26518 

0. 

27500 

-1. 00109 

-0. 32502 

0. 

33500 

-0.  94700 

-0. 35716 

0. 

39500 

-0.  92493 

-0. 33600 

0. 

45500 

-0.  89968 

-0. 28749 

0. 

51500 

-0.  85446 

-0. 21054 

0. 

57  500 

-0.  67432 

-0. 09982 

0. 

63500 

-0.  48338 

0.  01870 

0. 

69500 

-0  38401 

0.  11189 

0. 

75500 

-0.  26212 

0.  19538 

0. 

81500 

-0. 11738 

0.28866 

0. 

87  500 

0. 04374 

0.  34525 

0. 

92000 

0. 11764 

0. 34412 

0. 

95000 

0.  15302 

0. 32431 

0. 

97750 

0. 20449 

0.  28465 

1. 

00000 

0.  25309 

0.  26528 

02500 

0. 25131 

0.  23996 

09000 

0.  15445 

0.  14959 

22500 

0.  09375 

0.  08889 

47  500 

0.05228 

0.  04742 

85000 

0.  03022 

0.  02536 

2. 

40000 

0. 01319 

0.  00833 

1)  Actual  coordinates  based  on  flap  chord  line.  The  latter  coincides  with 
the  chord  line  of  the  basic  airfoil  when  flap  is  retracted 

2)  See  Fig  5.  I 

To  obtain  the  x/c  based  on  x/c  « 0 for  the  basic  airfoil  compute 
x/c  * 0 85  * xQ„/c  + xR/c 


SK' 

^/c  * - 0 034  for  configuration  5 
• - 0.068  for  configuration  4 


see  Fig.  5.2 


Experiment  DFVLR  Figure  5.3 


corresponds  to 
0.074  mm  average 
grain  size 


Table  5.  5 Flow  conditions  included  in  present  data  set 


Run 

Config. 

M 

ao 

o 

a 

8 

He  • 10'6 

Transition 

Wind 

Tunnel 

Remarks 

60/63 

Basic 

airfoil 

0.  76 

2.  5/5.0 

2.  31 

Free 

DFVL 

R lx  1 M 

Included  to  show 

84/87 

2.  33 

220K  . 30/251.  1 

effect  of  Reynolds 

157/160 

3.61 

Free 

number  and  tran- 

9573 

2.  04 

3.  5 

Free 

ONERA  S3M A 

sition  fixing 

9589 

Basic  airfoil 

0.  76 

2.  10 

7.6 

Free 

234to237 

ST T 

0.  70 

0/3/5/7 

2.  22 

Free 

DFVL 

R lx  1 M 

240to243 

0.  76 

0/3/5/7 

2.  32 

223/229 

0.60 /(Mi  5 

3 

2.  1 

230 

0.  65 

6 

2.  1 

271/277 

aiio/otis 

3 

2.  1 

278 

4 

0.  65 

6 

2.  1 

Fr 

ee 

DFVL 

R lx  1 M 

9617/9818 

0.  70 

2/4/6 

7.  3 

Free 

ONERA  S3MA 

9621 

0.  76 

2/4 

7.  7 

9601*61  (#61: 

ojMu.s 

2 

5.5/6ii/(i9 

9625 

0.  70 

2J/4JD6 

7.  5 

ONERA  S3MA 

Solid  test  section 

5 

Fr 

ee 



wetle31 

1)  See  Figure  5.  2 

2)  Roughness  band 
consisting  of  No.  220 
Carborundum  grit 

at  30  # c on  upper 
and  25#  c on  lower 
surface 

3)  All  other  data 
were  obtained  with 
perforated  walls 


► --«=» 


AS- 1 I 


Table  5.  <i  DFVLR  lxl  Meter  tests.  Aerodynamic  coefficients1* 


1)  All  data  are  uncorrected 

2)  See  Figure  5.  2 

3)  See  Foot-note  '2)  of  Table  5.  5 

4)  Solid  test  section  walls 


Table  5.  7 ONERA  S3MA  tests.  Aerodynamic  coefficients** 


Hun 

M 

tt> 

o 

o 

ti 

- 6 

Re  10 

.. 

CL 

c 

in 

CI> 

Trans 

lion 

( onfiguration 

HO 

0.  780 

2.  5 

2 . 3 1 

0. 5687 

-0. 0935 

0. 0106 

Free 

Basic 

airfoil 

ft  3 

0.  760 

5.  0 

2.  31 

0. 8048 

0. 0971 

0. 0296 

Free 

H4 

0.760 

2.  5 

2.  33 

0. 5606 

-0. 0868 

0. 0121 

220K  . 

io/25i : 

H7 

0.  760 

5.  0 

2.  33 

0. 7803 

-0. 0899 

0. 0316 

220K,  30/251. 

157 

0.  760 

2.  5 

3.  61 

0. 5772 

-0.0922 

0. 0121 

Free 

100 

0.  760 

5.  0 

3.  59 

0. 7879 

-0. 0986 

0.0384 

Free 

Basic 

airfoil 

2U 

0.  70 

0.  0 

2.  22 

0. 7605 

-0. 2599 

0. 0141 

Free 

5*> 

235 

0.  701 

3.0 

j 22 

1. 1806 

-0.  2552 

0. 0183 

236 

0.700 

5.  0 

2.  7-’ 

1. 4795 

-0.  266  7 

0. 0407 

237 

0.  700 

7.0 

2.  22 

1. 4795 

-0. 2409 

0. 0993 

240 

0.  760 

0.0 

2.  32 

0.  8085 

-0. 2917 

0.  0197 

241 

0.  760 

3.0 

2.31 

1. 2230 

-0. 3150 

0. 0412 

242 

0.  759 

5.0 

2.  11 

1. 3241 

-0.  2930 

0. 0578 

243 

0.  761 

7.0 

2.  31 

1.3811 

-0. 2741 

0. 1088 

>23 

0.  600 

3.0 

2.  01 

1. 0543 

-0. 2333 

0. 0139 

229 

0.  650 

3.  0 

2.  12 

1 . 1 1 54 

-0. 2419 

0.0150 

230 

0.  650 

6.  0 

2.  12 

l. 4738 

-0. 2211 

0. 0362 

Free 

271 

0.  600 

3.  0 

2.  03 

0. 8430 

-0.  1563 

0. 0141 

Free 

-27 

277 

0.  650 

3.0 

2.  13 

0. 8876 

-0.  1615 

0. 0149 

278 

0.650 

6.  0 

2.  12 

1. 2941 

-0.  1560 

0. 0321 

Fi 

ee 

4 

Hun 

M 

to 

o 

He  I0*h 

CL 

Cm 

C D 

Transition 

Configuration 

96  17 

0.  703 

2.  07 

7.  34 

1.  149 

-0.  2517 

0. 0224 

Free 

52> 

0.  703 

4.  08 

7. 25 

1 . 446 

-0.  2604 

0. 0401 

9618 

0.  702 

6.  03 

7. 28 

1. 461 

-0.  2525 

0. 1079 

9621 

0.  760 

2.05 

7.73 

1 . 206 

-0. 3031 

0 0354 

0.  761 

4.  07 

7.73 

1. 253 

-0. 2728 

0.  0681 

9606 

0.  499 

2.  05 

5.  55 

0.  997 

-0. 2286 

0. 0107 

9610 

0.  600 

2.06 

6 . 6 1 

1. 038 

-0. 2390 

0. 0122 

9612 

0.  649 

2.06 

6.  97 

1. 076 

-0. 2442 

0. 0128 

0.  702 

2.  11 

7.  52 

1. 398 

-0.  3126 

0.  0756 

0.  702 

4.  06 

7.  51 

1.  300 

-0. 2691 

0.  1404 

Free 

5 

9573 

0.  76 0 

2.  04 

3.  50 

0.  6037 

-0.  096  5 

0 0127 

Free 

Basic  arifoil 

9589 

0.  760 

2.  10 

7.  60 

0.  6180 

-0. 0935 

0. 0128 

| Table  5,8  DFVLR  lxl  Meter  tests.  Pressure  distributions  | 

a.  Basic  airfoil  (See  Table  5.  (i  for  test  conditions  and  aerodynamic  coefficients) 


Run  60 

Nft  X/L 

CP 

ML 

1 Run  84 

NR  X7L 

CP 

ML 

Run  157 

NR  X/L 

CP 

ML 

UPPER 

1 

SURFACE 

0.0 

1.1531 

0.0 

UPPfR 

1 

SURFACE 

0.0 

1.1504 

0.02  79 

UPPER 

1 

SURFACE 

0.0 

1.1515 

0.0215 

2 

0.0032 

0.5220 

0.5256 

2 

0.0032 

0.5189 

0.5305 

2 

0.0032 

0.5168 

0.5321 

3 

0.0067 

0.1140 

0.7114 

3 

0.0087 

0.1124 

0.7116 

3 

0.0087 

0.1096 

0.7130 

4 

0.0155 

*0.0616 

0.7860 

4 

0.0155 

-0.0586 

0.7843 

4 

0.0155 

-0.0553 

0.7834 

5 

0.0250 

*0.2658 

0.8727 

5 

0.0250 

-0.27U 

0.8748 

5 

0.0250 

-0.2665 

0.6  740 

6 

0.0345 

-0.4678 

0.9601 

6 

0.0345 

-0.4698 

0.9609 

6 

0.0345 

-0.4700 

0.9615 

7 

0.0645 

*0.7102 

1.0732 

7 

0.0645 

-0.7151 

1.0723 

7 

0.064  5 

-0.7147 

1.0720 

8 

0.0797 

-0.8622 

1.1514 

8 

0.0797 

-0.8783 

1.1504 

8 

0.0797 

-0.8807 

1.1515 

9 

0.0990 

*0.9690 

1.1947 

9 

0. 0990 

-0.9620 

1.1927 

9 

0.0990 

-0.9691 

1.1960 

10 

0.1400 

-0.9891 

1.2053 

10 

0.1400 

-0.9825 

1.2020 

10 

0.1400 

-0.9873 

1.2056 

11 

0.1700 

-1.0053 

1.2130 

11 

0.1700 

-0.9964 

1.2103 

11 

0.1700 

-1.0011 

1.2128 

12 

0.2200 

-1.0125 

1.2167 

12 

0.2200 

-1.0030 

1.2131 

12 

0.2200 

-1.0030 

1.2131 

13 

0.7595 

-1.0159 

1.2196 

13 

0.2595 

-1.0118 

1.2151 

13 

0.2595 

-1.0053 

1.2133 

14 

0.2995 

-1.0315 

1.2273 

14 

0.2995 

-1.0579 

1.2396 

14 

0.2995 

-1.0192 

1.2209 

15 

0.3397 

-1.0132 

1.2215 

15 

0.3397 

-1.0483 

1.2351  | 

15 

0.  3397 

-1.0315 

1.2270 

16 

0.3800 

-1.0358 

1.2299 

16 

0.3800 

-1.0380 

1.2305  1 

16 

0.3800 

-1.0419 

1.2331 

17 

0.4 200 

-1.0042 

1.2134 

17 

0.4200 

-1.0173 

1.2199 

17 

0.4200 

-1.0317 

1.2261 

18 

0.4600 

-0.9515 

1.1864 

16 

0.4600 

-0.9384 

1.1797  I 

18 

0.4600 

-0.9953 

1.2094 

19 

0.5000 

-0.5863 

1.0127 

19 

0.5000 

-0.5645 

1.0034 

19 

0.5000 

-0.9587 

1.1906 

20 

0.5195 

-0.4387 

0.9559 

20 

0.5395 

-0.4580 

0.9562 

20 

0.5395 

-0.5610 

1.0021 

21 

0.5795 

-0.4613 

0.9566 

21 

0.5  795 

-0.4703 

0.9618 

21 

0.5795 

-0.4727 

0.9624 

22 

0.6200 

-0.4901 

0.9655 

22 

0.6200 

-0.4893 

0.9702 

22 

0.6200 

-0.4710 

0.9619 

23 

0.6600 

-0.5043 

0.9753 

23 

0.6600 

-0.4892 

0.9702 

23 

0.6600 

-0.4774 

0.9650 

24 

0.7000 

-0.4104 

0.9346 

24 

0. 7000 

-0.3960 

0.9295 

24 

0.7000 

-0.3949 

0.9288 

25 

0. 7465 

-0.3201 

0.8954 

25 

0. 7405 

-0.3045 

0.8098 

25 

0. 7485 

-0.3076 

0.89 08 

26 

0.7985 

-0.1975 

0,843? 

26 

0.7985 

-0.1852 

0.8387 

26 

0. 7985 

-0.1929 

0.8422 

27 

0.8490 

-0.0781 

0.7930 

? 7 

0.8490 

-0.0692 

O.70S5 

27 

0.8490 

-0.0600 

0.7946 

28 

0.8990 

0.0232 

0.7501 

?8 

0.8990 

0.0266 

0.7491 

28 

0.8990 

0.0140 

0.7546 

29 

0.9495 

0.1145 

0.7111 

29 

0.9495 

0-1 1 1 1 

0.7128 

29 

0. 9495 

0.0990 

0.7182 

30 

0.9745 

0.1558 

0.6934 

30 

0.  9745 

0.1400 

0.6969 

30 

0.9745 

0.1361 

0.7022 

31 

1.0000 

0.1910 

0.6780 

31 

1.0000 

0.1388 

0.7016 

31 

1.0000 

0.1385 

0.7014 

LO*l  P 
1 

SURFACE 

0.0 

1.1531 

0.0 

LDNtR 

1 

surface 

0.0 

1.1504 

0.02  79 

.OMER 

1 

SURFACE 

0.0 

1.1515 

0.0215 

2 

0.0032 

0.8791 

0.3367 

2 

0.0032 

0.8819 

0.3350 

2 

0.0032 

0.8728 

0.3411 

3 

0.0070 

0.5864 

0-4983 

3 

0.0070 

0.5855 

0.4993 

3 

0.0070 

0.5650 

0.5093 

4 

0.0182 

0.2646 

0.6461 

4 

0.0182 

0.2706 

0.64  39 

4 

0.0102 

0.2530 

0.6516 

5 

0. 048  7 

0.0623 

0.7331 

5 

0.0487 

0.0618 

0.7342 

5 

0.0487 

0.0534 

0.7374 

6 

0.0987 

-0.0609 

0.7854 

6 

0.0987 

-0.0611 

0.7863 

6 

0.0987 

-0.04  90 

0.7810 

7 

0.1500 

-0.1227 

0.0112 

7 

0.1500 

-0.1179 

0.8103 

7 

0.1500 

-0.1099 

0.8070 

8 

0.2000 

-0.1817 

0.6366 

8 

0.2000 

-0.1 740 

0.0940 

0 

0.2000 

-0.1695 

0.8322 

9 

0.2492 

-0.2535 

0.6669 

9 

0.2492 

-0.2290 

0.8575  1 

9 

0.2492 

-0.2431 

0.6632 

10 

0.3492 

-0.2932 

0.8840 

10 

0.3492 

-0.2735 

0.0763 

10 

0.3492 

-0.2912 

0.8041 

11 

0.4492 

-0.2842 

0.86C6 

11 

0.4492 

-0.2729 

0.8761 

11 

0.4492 

-0.2833 

0.8011 

12 

0.5500 

-0.1255 

0.8131 

12 

0.5500 

-0.1319 

0.8163 

12 

0.5500 

-0.1407 

0.62  02 

13 

0.6450 

0.0757 

0.7276 

13 

0.6450 

0.0531 

0.73  76 

13 

0.6450 

0.04  72 

0.7402 

16 

0.7500 

0.2264 

0.6630 

14 

0.7500 

0.1974 

0.6759 

14 

0.7500 

0.1940 

0.6773 

15 

0.8000 

0.2665 

0.6456 

15 

0.8000 

0.2438 

0.6558 

15 

0.8000 

0.2441 

0.6558 

16 

0.8490 

0.3161 

0.6237 

16 

0.8490 

0.2897 

0.6358 

16 

0.8490 

0.2900 

0.6357 

17 

0.0992 

0.3312 

0.617C 

17 

0.8992 

0.3052 

0.6290 

17 

0.8992 

0.3034 

0.6296 

18 

0.9495 

0.3086 

0.6273 

18 

0.9495 

0.2853 

0.6379  | 

18 

0.9495 

0.2601 

0.6398 

19 

1.0000 

0.1910 

0.6700 

19 

1.0000 

0.1300 

0.7016  1 

19 

1.0000 

0.1385 

0.7014 

A5-i: 


Table  5.  8 Continued 


a.  Basic  airfoil  (See  Table  5.  (>  for  test  conditions  and  aerodynamic  coefficients) 


Run  63 

NR  X/L 

CP 

Ml 

Run  87 

NR  X/l 

CP 

Ml 

Run  160 

NR  x/l 

CP 

Ml 

UPPER 

1 

SURFACE 

0.0 

1.0715 

0.1007 

UPPER 

1 

SURFACE 

0.0 

1.0739 

0.1778 

UPPER 

1 

SURFACE 

0.0 

1.0792 

0.1 713 

2 

0.0032 

0.1594 

0.6923 

2 

0.0032 

0.1743 

0.6860 

2 

0.0032 

0.1663 

0.6890 

3 

0.0087 

-0.2680 

0.8742 

3 

0.0087 

-0.2458 

0.8645 

3 

0.0087 

-0.2524 

0.8668 

4 

0.0155 

-0.3854 

0.9247 

4 

0.0155 

-0.3653 

0.9158 

4 

0.0155 

-0.3604 

0.9133 

5 

0.0250 

-0.5573 

0.9997 

5 

0.0250 

-0.5432 

0.9936 

5 

0.0250 

-0.54G8 

0.9926 

6 

0.0345 

-0.7624 

1.0931 

6 

0.0345 

-0.7462 

1.0866 

6 

0.0345 

-0.7408 

1.0075 

7 

0.  064  5 

-0.9849 

1.2020 

7 

0.0645 

-0.9701 

1.1965 

7 

0.  064  5 

-0.9694 

1.1955 

8 

0.0797 

-1.1208 

1.2752 

8 

0.0797 

-1.1067 

1.2685 

8 

0.0797 

-1.1078 

1.2684 

9 

0.0990 

-1.1942 

1.3170 

9 

0.  0990 

-1.1045 

1.3111 

9 

0.0990 

-1.1863 

1.3118 

10 

0.1400 

-1.2235 

1. 3339 

10 

0.1400 

-1.2140 

1.3276 

10 

0.1400 

-1.2152 

1. 3279 

11 

0.1 700 

-1.2444 

1.3465 

11 

0.1700 

-1.2340 

1.3400 

11 

0.1700 

-1.2377 

1.3398 

12 

0.2200 

-1.2404 

1.3493 

12 

0.2200 

-1.2405 

1.3438 

12 

0.2200 

-1.2406 

1.3427 

13 

0.2595 

-1.2507 

1.3515 

13 

0.2595 

-1.2450 

1.3469 

13 

0.2595 

-1.2435 

1. 3448 

14 

0.2995 

-1.2731 

1.3636 

14 

0.2995 

-1.2020 

1.3693 

14 

0.2995 

-1.2597 

1.3547 

15 

0.  3397 

-1.2785 

1.3672 

15 

0.3397 

-1.2854 

1.3710 

15 

0. 3397 

-1.2724 

1. 3619 

16 

0. 3800 

-1.2844 

1.3708 

16 

0.3800 

-1.2882 

1.3727 

16 

0.3800 

-1.2837 

1 . 3691 

17 

0.4200 

-1.2699 

1.3608 

1 7 

0.4200 

-1.2759 

1.3648 

17 

0.4200 

-1.2760 

1.3649 

18 

0.4600 

-1.2193 

1. 3299 

18 

0.4600 

-1.2136 

1.3281 

18 

0.4600 

- i . 2066 

1.3237 

19 

0.5000 

-0.9629 

1.1915 

19 

0.5000 

-0.7914 

1.1083 

19 

0.5000 

-0.7974 

1.1106 

20 

0.5395 

-0.6808 

1.0556 

20 

0.5395 

-0.5559 

0.9996 

20 

0.5395 

-0.6248 

1.0302 

21 

0.5795 

-0.5216 

0.9843 

21 

0.5T95 

-0.4528 

0.9537 

21 

0.5795 

-0.5594 

1.00C7 

22 

0.6200 

-0.4305 

0.9441 

22 

0.6200 

-0.4050 

0.9330 

22 

0.6200 

-0.4977 

0.9732 

23 

0.6600 

-0.3845 

0.9244 

23 

0.6600 

-0.3803 

0.9223 

23 

0.6600 

-0.44  00 

0.9479 

24 

0.7000 

-0.3327 

0.9018 

24 

0.7000 

-0.3340 

0.9023 

24 

0.7000 

-0.3863 

0.9249 

25 

0.  7485 

-0.2821 

0.8802 

25 

0.7485 

-0.2808 

0.8797 

25 

0.7485 

-0.3196 

0.8956 

26 

0.7985 

-0.2065 

0.  8470 

26 

0.7985 

-0.2165 

0.8526  , 

26 

0.7905 

-0.2569 

0.  8687 

27 

0.3490 

-0.1254 

0.8132 

27 

0.8490 

-0.1462 

0.8225  1 

27 

0.8490 

-0.1982 

0.8435 

28 

0. 8990 

-0.06  06 

0.7855 

28 

0.0990 

-0.0848 

0.7962 

28 

0. 8990 

-0.1353 

0.8164 

29 

0. 9<,95 

0.0380 

0.7430 

29 

0.9495 

-0.0057 

0.7625 

29 

0.9495 

-0.0611 

0.7856 

30 

0.9745 

0.0664 

0.7319 

30 

0.9745 

0.0146 

0.7539 

30 

0.9745 

-0.0330 

0.7734 

31 

1.0000 

0.0934 

0.  7201 

31 

1.0000 

0.0312 

0.7462 

31 

1.0000 

-0.0112 

0.7650 

LOWER 

1 

surface 

0.0 

1.0715 

0.1807 

LOWER 

1 

SURFACE 

0.0 

1.0739 

0.1778 

LOWER 

1 

SURFACE 

0.0 

1.0792 

0.1  713 

2 

0.0032 

1.0747 

0.1767 

2 

0.0032 

1.0699 

0.1820 

2 

0.0032 

1.0668 

0.1853 

3 

0.0070 

0.8796 

0.3366 

3 

0.0070 

0.8655 

0.3455 

3 

0.0070 

0.8560 

0.3505 

4 

0.0182 

0.5661 

0.5088 

4 

0.0182 

0.5554 

0.5138 

A 

0.0182 

0.5411 

0.5204 

5 

0.048  7 

0.3223 

0.6213 

5 

0.0487 

0.3115 

0.  62  59 

5 

0.048  7 

0.2979 

0.6318 

6 

0.0987 

0.1 590 

0.6925 

6 

0.0987 

0.1511 

0.6958 

6 

0.0987 

0.1363 

0.7019 

7 

0.1500 

0.0773 

0. 7275 

7 

0.1500 

9.0716 

0.7298 

7 

0.1500 

0.0592 

0. 7348 

8 

0.2000 

-0.0023 

0.7612 

8 

0.2000 

-0.0064 

0.7629 

B 

0.2000 

-0.0154 

0.7668 

9 

0.2492 

-0.0779 

0.7934 

9 

0.2492 

-0.0591 

0.7054 

9 

0.2492 

-0.0868 

0. 7965 

10 

0.3492 

-0.1*46 

0.0258 

10 

0.3492 

-0.1480 

0.8235 

10 

0.3492 

-0.1 716 

0.8324 

11 

0.4492 

-0.1827 

0.8375 

11 

0.4492 

-0.1812 

0.8374 

11 

0.4492 

-0.2072 

0.8414 

12 

0.5500 

-0.1042 

0.8039 

12 

0.5500 

-0.0841 

0.7959 

12 

0.5500 

-0.1104 

0.8058 

13 

0.6450 

0.1124 

0. 7121 

13 

0.6450 

0.0722 

0.7294 

13 

0.6450 

0.0535 

0.7371 

14 

0. 7500 

0.2363 

0.6589 

14 

0.7500 

0.1906 

0.6753 

14 

0.7500 

0.1855 

0.68C4 

15 

0.8000 

0.2667 

0.  6455 

15 

0.8000 

0.2334 

0.6601 

15 

0.8000 

0.2230 

0.6642 

16 

0.8490 

0.3056 

0.6284 

16 

0.  84  90 

0.2743 

0.6423 

16 

0.8490 

0.2644 

0.6462 

17 

0.8992 

0.3099 

0.6265 

17 

0.8992 

0.2776 

0.6411 

17 

0.0992 

0.2678 

0.6450 

18 

0.9495 

0.2724 

0.6433 

18 

0.9495 

0.2339 

0.6601 

18 

0.9495 

0.2138 

0.6687 

19 

1.0000 

0.0934 

0.7201 

19 

1.0000 

0.0312 

0.7462 

19 

1.0000 

-0.0112 

0.7650 

Table  5.  8 Continued  | 

Run  234 

SECTION 

t 

US** 

i . Airfoil  with  deflected  maneuver  flap" 

Run  235  Fl«l>  ! Run  235  SECTION  HS 

NB 

X/l 

r p 

Ml 

X/l 

CP 

Ml 

NR 

X/l 

CP 

Ml 

UPPER 

l 

SURFACE 

0.0 

1.13*9 

3.0 

uprEF 
, 3.0 

SURFACE  UPPER 

O.-Q*’  0.4010  I 1 

SURFACE 

0.0  1.0! 

67  0.20! 

:2 

0.?5-*2 
0.C9P? 
0.01** 
0.02*0 
0.014* 
0. 064* 
0.0707 
0.07O0 
0.1400 
0.1700 
0.?’00 
0.250* 
0.2  00*, 
0.3?CT 
0.’"00 
0.4 2 DC 
0.4#  00 

0.5000 
0.*  ••  0* 
C. * TC* 
0.6200 
0.6600 
c.’ood 
0.762* 
0.7M5 
0.B?f 
26  C.P'OO 
l OWE  R SUP  F AC  E 

1 O.C 

2 0.0032 

3 0.C070 

4 Q.C’P’ 

5 0.0487 

C.00P7 
0.1*00 
0.20D0 
0.  i *°? 

0.140? 
0.449? 

0.5*00 

0.64*0 

0.7000 
0.7*00 
0.7*2* 
0.7#  70 
0. 7900 
0.802* 
0.P500 


10 

11 

12 

13 

14 

15 
U 

17 

19 

19 

20 
21 
22 

23 

24 

25 

26 
27 


6 

7 

° 

9 

10 
11 
12 
1 1 


15 

ft 

17 

18 

19 

20 


0.514J 
0.2014 
0.0090 
-0. 2 ’ 86 
-0.4287 
-0.6816 
-0.P163 
-0.8723 
-0.7792 
-0.71 12 
-0.  ’43  3 
-0.7669 
-0.7247 
-0.7034 
-0.6925 
- 0.6  7?  0 
-0.6Q30 
-0.7421 
-0.‘?777 
-0.7971 
-0  • 0 2t  0 
-0.9622 
-0.7*20 
-0.5965 
-0 .*097 
-0.7831 
-0.’21 2 

1 .1  369 
0.720* 
0. 7904 
0.0°07 
-0.06*5 
-0.1 700 
-0.1 56) 
-0.1 960 
-0.2206 
-0.21  1 
-0.16*4 
0.001  5 
0.1705 
0.2090 
0.2406 
0.2292 
0.219* 
0.2144 
'>.2696 
-0.’212 


0.44*4 

0.6216 
0.6«>69 
0. 78’ 9 
0.8639 
O.Qfc’l 
1.0162 
1.0385 
1.0010 
0.0738 
0. 0866 
0 . 0 ?!  1 
0.Q787 
0.  -*702 
0.06) 9 
0. 7584 
O.Ofc£4 

O.optl 
1 .0006 
1.0071 
1 .0193 
1.0343 
0.9776 
0.0283 
0.8949 
0.846? 
0. 8??4 

0.0 

0.  *894 
0.5486 
0.6653 
0.  7?*,l 

0.7490 
0 
0 


O.Ol’O 
0.0440 
D. ' 040 
0.’ 640 
0.  ’4P 0 
O.’70O 
0.41 00 

o.  5770 

0.7’PO 
0.  O000 

: .0000 


-0. 44  7 D 
-0.1717 
-0.1450 
-0.62*5 
-0. 7469 
-1.3235 
-7  . ’ f. 06 
-0.  2 7*° 
-0.0580 
0.  09” 
0.1923 


0.6702  j 
0.  7656  I 
0.7*53  , 

0.9  701  I 
0.587? 
1.23*5 
1.16*>3 
0.  8060  | 
0.7’?3  | 
0.6638  | 
0.6253  I 


704’ 
0.  974* 
0.6285 
0.6Q76 
0 . *6  01 
0. 53’6 
0,48.77 

0. 7903 
0.1920 


7604  I 
’709 
7P40| 
0. 7808 
0.7644  J 
0.6995  I 
0.6  3 39  | 
0.6*9?  , 

0.605)1 
0.61  04  I 

0.6*47  j 
0 . 6 1 6 7 I 

0.5  94  5 I 
0 • 8 ? ’ 4 


V.nv»F°  SURFACE 

0.0 

0.0160 
[0.0440 
0.)  06  0 
0.?5’0 
0.4  01  0 
0.6010 
0.8050 
1.0000 
Run23i 
x/l 

UPPER  SUP 

0.0 

0.01  30 
0.0440 
0.  1 04  0 
0.’ 640 
0.’480 
0.’700 
0.41 00 
0.*  770 
0.7380 

o.°ooo 
1.0900 


0.4010 
0. 2363 

0.4703 
0.448? 
0.4703 
0.4831 
0.5049 
0. *449 
0.6253 


r i ap 
CP 
IP  F ACE 
.6517 
.5370 
.2307 
. 1 75? 
.579* 
.697? 

.7*75 

. ’278 
.299* 

• 06  8 7 
.0784 
0.1633 


Ml 

0 • 4 ?7  7 
0.9050 
0.7877 
0.7668 
0.9217 
0. 9678 
\ .2*69 
1 .1 906 
0. 8143 
0.7265 
0. t 6 99 
0.6768 


ITWFP  * 

3.0 

0.01 60 
0.0440 
0.1 060 
0.2530 
0.4010 
0.6010 
3. °0“ 0 
1 .0000 


551  y 


up  face 
0. 

0. 
0.6082 
0.578# 
0.526° 
0.49«7 
0.4505 
0.  7. 5 67 

0.1633 


0.4773 
0 • 2 74 7 
0.4*79 
0.46*  q 
0.4855 
0.4979 
0.518" 
0.5504 
0.#  368 


10 
I 11 

I 13 

115 

1 16 

17 

18 

1 19 

1 20 

1 21 

• 22 

23 

24 

25 

26 

27 

28 

IIOWEP 


0.0032 
0.0087 
0.0155 
0.0250 
0.0345 
0.0645 
0.0797 
0.0990 
0.1400 
0.1700 
0.2200 
0.2595 
0.2995 
0.3397 
0.3800 
0.4?00 
0.4600 
0.5000 
0.570* 
0.579* 
0.6200 
0.6600 
0.7000 
0.7*25 
0.7815 
0.827* 
o.e500 
SURFACE 
0.0 
0.C03? 
0.0070 
0.0) 8? 
0.048’ 
0. 0987 
0.1500 

o.rooo 

0.249? 
0.749? 
0.449? 
0.**00 
0.64  50 
0.7Q00 
0.7*00 
0.7525 
0.7670 
0.79Q0 
0.802* 
o.rsoo 
2), 


-0.0083 
-0.4543 
-0.5619 
-0.7446 
-0.9518 
-1.1884 
-1.3274 
-1 .4092 
-1.4184 
-1  .4250 
-1  .4089 
-1. 3938 
-1 .3905 
-1 . 3825 
-1 .3672 
-1.3039 
-0.8685 
-0.641? 
-0.6460 
-0.7074 
-0.7757 
-0.8163 
-0.7067 
-0.6028 
-0.5231 
-0.4029 
-0.  3441 

1.0167 
1 .0745 
0.8024 
0.588? 
0.3416 
0.1 940 
0.1 303 
0.0670 
0.0151 
-0.0212 
-0.01 ? 4 
0.0643 
0.2524 
0.2754 
0.2865 
0.2834 
0.2631 
0.2629 
0.  3381 
-0.’441 


0.  7044 
0.8747 
0.9160 
0.9876 
1.0720 
1.1742 
1.2393 
1.2786 
1 .28’# 
1.2873 
1 .2789 
1.2723 
1.2746 
1 . 2667 
1 .2589 
1.2282 
1.0375 
0.946? 
0*9406 
0.9726 
1.0001 
1.0165 
0.9728 
0.0317 
0.OQ09 
0.8*47 
0.8317 

0.2012 
0.1394 
0.7950 
O.4579 
0.5655 
0.6253 
0.6506 
0.6751 
0.*952 
0. 7090 
0.70*5 
0.6757 
0.6  017 
0.*9?4 
0.5880 
0. *894 
0.5075 
0.*O-*8 
0.5670 
0.8317 


1)  See  Table  5.  f>  for  test  c onditions  and  aerodynamic  coefficients.  Section  US  See  Figure  5.  1 


Table  5.  8 Continued 


Continued 


. 236 

x/l 

» SURfac  r 

c.c 

0.001? 
0.0387 
0*0155 
0.0250 
0.01*5 
0.05*5 
0.079’ 
0.G°90 
C . 1*  30 


11 

O.i  100 

-1  .6751 

l.*lf  1 

12 

0.2200 

-1.651* 

1.4091 

13 

0.2595 

-1  .6*67 

1 .*029 

l* 

0. 2°*>f 

- 1.6558 

1.4080 

15 

0.7797 

-1  .6*97 

: .*05? 

16 

0.7800 

-1.6*65 

1.402  3 

17 

2. *200 

-1.6178 

1.3952 

18 

0. * 500 

-1.6131 

7 . 3837 

19 

3.5000 

-1 .6222 

* .38’8 

20 

0.5?Q5 

-1.6220 

1 . 78° 1 

21 

0.5’Q* 

-1 .0123 

1.1213 

22 

0.6200 

-0.'101c 

1.3*1  8 

23 

0.6500 

-9.7F8  7 

1.003  6 

2* 

0. ’000 

-0.6*8* 

0.9*°! 

25 

Cm  75  >5 

-0.4666 

0. P779 

2b 

0 . 7P 1 c 

-0.436  5 

0.85*7 

27 

0. F 2 7C 

-0.  **52 

0.831  l 

?5 

3.8*09 

-0.7152 

0.R202 

^wac  c 

o.o 

0.0032 
3.-  '’  3 
0.0! »? 
■C.QiPl 
0.0r-»" 
0. 1 5C0 
0.200C 


9 

0.2*92 

0.1511 

0.6*10 

1C 

0.3*4’ 

7.796< 

0.6625 

11 

0.**92 

0.0837 

0. 06’’ 

1£ 

0.5C  00 

0.1  *87 

0.6*25 

13 

0.1“3 

0. *061 

0.57P7 

1* 

0.7000 

0.  *228 

0. * 725 

15 

0.7*00 

0.3253 

0 . * 71  5 

16 

“•752* 

’.’l 10 

0.576* 

17 

0.7*7  0 

0.29*5 

0. *672 

18 

0. 7400 

0.24*3 

0.5839 

19 

0. 802  c 

0.1610 

0.5*6* 

20 

0.8500 

-0.3152 

0.8202 

Run  2 36 

FLAP 

x/l 

CP 

Ml 

UPPER  SURFACE 

0.0 

0.71QQ 

0.393* 

0.0130 

-0.  3908 

0.8*95 

0.04*0 

-0.1278 

0.7*91  1 

0.1 0*0 

-0.1263 

0.7*87 

0.16*0 

-0.5777 

0.9192 

0.2*80 

-0.7*99 

0.9890 

0.3300 

-0.8565 

1.0320 

0.*1 00 

-0.6910 

0.9661 

0.5770 

-0.2285 

0.7877 

0.73P0 

-0.037* 

0. 71 *9 

0.9000 

0.100* 

0.661* 

1.0000 

0.  2103 

0.6183 

| LOWER  SURFACE 

, 0.0 

0. 71 OO 

0. 393* 

I 0.0160 

0.0829 

0.2298 

• 0.04*0 

0. 6535 

0.4268 

1 0.1060 

0.6326 

0.4767 

I 0.2530 

0. *e*5 

0.459* 

1 0.4010 

0.8557 

0.472* 

I 0.6010 

0.5058 

0.49*6 

1 0.8050 

0.4121 

0.5750 

| 1.0000 

0.210? 

0.6183 

I Run  237  FLAP  I 

X/l 

CP 

"i  1 

UPPER  SURFACE 

0.0 

0.7189 

0.3976 

0.0 1 30 

-0.*5*5 

0.873?  j 

0.0**0 

-0.1817 

0.7691  | 

0.1  0*0 

-0.2125 

0.7807  . 

0.16*0 

-0.7791 

0.98*1  | 

0.  2*80 

-0.  7563 

0.99Q7  I 

0.”00 

-0.7637 

0.0939  | 

0.4100 

-3.6070 

0.9719  . 

0 • * 7 7 0 

-0.7176 

0.8712  | 

0.7880 

-9.1 970 

0.7754 

0.9000 

-0.11 ’0 

0.7*48  I 

1.0000 

-0.0316 

C.7127  1 

LOWER  SURFACE 

0.0 

0. 7189 

0.3936  ■ 

0.01 60 

0.9710 

0.2790  I 

0.0**0 

0.6268 

0.4391  | 

0.1 060 

0.60*7 

0.4*9°  1 

0.2570 

0.85*1 

0.4732 

0.4010 

0.6130 

0.4917  1 

0.6010 

0.**** 

0.5716  I 

0.8050 

0.7H* 

0.5751  1 

1.0000 

-0.0316 

0.7127 

Run240 
NR  x/L 
UPPER  SURFACE 


SECTION  HS 
CP  M 


Run  240  flap 
x/l  CP  Ml 

UPPER  SURFACE 
0.0  0.6600  0.*6?0 
0.0130  “0.5*60  0.9951 

0.0**0  “0 • ?21 7 0.85** 

0.10*0  “0.1751  0.81*6 

0.16*0  “0.6155  1.0769 

0. ?*  80  “0.61**  1.0267 

0.3700  -1.1281  1.2’99 

0.*! 00  “1.08*1  1.2557 

0.5770  “0.27*9  O.B’63 

0. 7380  “0.026*  0.7713 

0.9000  0.103°  0.716* 

1.0000  0.17*1  0.6R5* 

LOWFP  SURFACE 


LOWER  SUFFACE 


1 

0.0 

’.1600 

0.0 

2 

0.007? 

0.6R9e 

0 .**6  0 

3 

0.0070 

0. ’2M 

0.6199 

* 

O.Oi Pi 

0.0397 

0.’*36 

5 

0.0*87 

-0.1096 

0. 8068 

6 

0.0987 

-0.1  7r  2 

0.836.* 

7 

0.1500 

-0.205  2 

0. P*7* 

8 

0.2000 

-C.2310 

0.8*8? 

9 

0.2*92 

-0.2708 

0.87*0 

10 

0.?*°? 

-0.766  1 

0.8687 

11 

0.  * *9? 

- 0.7077 

0.8*6° 

12 

0 • 5 R 00 

-0.0005 

0. 761? 

13 

0.6*50 

0. 1 6C  7 

0.688* 

1* 

0.7000 

0.2278 

0.66*6 

15 

0.7500 

0.25’6 

0.6*48 

16 

0.7526 

0. 24*  ’ 

0.65*  1 

! 7 

0.76  70 

0.232? 

0.660* 

18 

0.7900 

0.2326 

0.6608 

19 

0.8C25 

0.286  3 

0.677? 

20 

0.P500 

-0.33*4 

0.°0*2 

Run  241  EL 
X/l  CP 

UPPER  SURFACE 


Run  2 37 

SECTION 

HS 

NR 

X/L 

CP 

ML 

UPPER 

SURFACE 

1 

0.0 

0.6*49 

0.430* 

2 

0.0012 

-0.7691 

0.9961 

3 

0.0087 

-1.2951 

1.2217 

* 

0.0155 

-1.382* 

1 .26’9 

5 

0.0250 

-1  .’8e* 

1 .2667 

6 

0.0’* 5 

-1 .4765 

J . 3 10? 

7 

0.06*5 

-1  .636* 

1 .’9*6 

8 

0.0797 

-1.7*15 

1 .*555 

9 

0.09Q0 

-1.8016 

1.4920 

10 

0. 1*00 

- 1 . 8086 

1.4963 

11 

0.1700 

-1  .8138 

1.4996 

12 

0.2200 

-1.7869 

l.*8?9 

13 

0.259* 

-1.7660 

1.4702 

I* 

0.2995 

-1.7277 

1 .4*79 

15 

0.3397 

-1.6793 

3.4193 

16 

0.3800 

-1  .6305 

1.391 ’ 

17 

0.4200 

-l.*167 

1.2806 

18 

0.4600 

-1  .2881 

1 .2IR5 

19 

0.5000 

-1 .0908 

1 .1300 

20 

0. 5’ 95 

-0.9067 

1 .051  e 

21 

0.5795 

-0.7937 

1.00*2 

22 

0.6200 

-0.72H 

0.9770 

23 

0.6600 

-0.6953 

0.9665 

2* 

0.7000 

-0.6512 

0.o*91 

25 

0.7525 

-0.5838 

0.9271 

26 

0.7815 

-0.5581 

0.9129 

27 

0.8275 

-0.51*5 

0.8967 

28 

0.8500 

-0.49*7 

0. 8835 

LOWER 

1 

SURFACE 

0.0 

0.6*49 

0.43C* 

2 

0.0032 

1.1269 

0.02*3 

3 

0.0070 

1.1116 

0.0770 

* 

0.01P2 

0.°070 

0.28*9 

5 

0.0*87 

0.6537 

0.*262 

6 

0.0087 

0.4698 

0. 5’ 05 

7 

0.1500 

0.3807 

0.5435 

8 

0.2000 

0.2927 

0. 5846 

9 

0. 2*9? 

0. ? 1 5* 

0.61E3 

10 

0.3*92 

0.’  **9 

0. 6*36 

11 

0.4*92 

0.1 08 1 

0.6578 

12 

0.5500 

0.1621 

0.636  6 

13 

0.6*50 

0.2996 

0.5e’  3 

!* 

0.7000 

0. ’063 

0.5791 

15 

0.7500 

O.’OOl 

0.531  7 

16 

0.7525 

0.2356 

0.5876 

17 

0.7fe70 

0.2705 

0.*9’7 

18 

0.7900 

0.2671 

0.5952 

19 

0.8025 

0.3301 

0.5693 

20 

0.8500 

-0.49*7 

0.3885 

Run  241 

SECTION 

HS 

NR 

X/L 

CP 

ML 

UPPER  SURFACE 

1 0.0 

2 0.0032 

3 0.0087 

* 0.0155 

5 0.0250 

6 0. C3*5 

7 O.C6*5 


1.1361  0.1119 

0.2799  0.6*0* 

-0.13*3  0.8175 

-0.26*1  0.e72l 

-0.*569  0.95*9 

-0.6591  1 . 0**6 

-0.8930  1.15*7 


0.0797  -1.0296 

0.0°90  -1.11** 

0.1*00  -1.1368 

0.1700  -1.1533 

0.2200  -1  .1600 
0. 2595  -1.16*2 


-1.1533  1.2928 

-1  .1600  1.2976 


0. 5?c0  0.5287 

0. * 77?  0.5508 


-1.16*2  1.3C15 

0.2995  -1  .1852  1 .711* 

0.1397  -1.1926  1.7173 

-1.201  8 1.321* 

-1.19 £1  2.7182 

-1.19**  1.71*8 

-1.2196  1.3281 

-1.2503  1.3*6* 

-1.27*1  2.3625 

-1.7030  1.7791 

-1.7322  1 .*105 


0.7000  - 1 . * 1 27 

0.7525  -l.|2®2 

0.  7°  1 5 -0.8701 

0.827*  -0.79*6 


0.0 

0.7076 

0.4  769 

1 28 

o.e500 

-0.  "*577 

1.091* 

0.0130 

-0.5125 

0.9793 

ILOWER 

SUPFACE 

0.0*40 

-0.  .’0*7 

0. 3*F  9 

1 l 

0.0 

1 .1061 

0.13’e 

0.10*0 

-0.232* 

0.853° 

I 2 

0 .00  3? 

1 .03°7 

0.2131 

0.  ’ 6*0 

-1.0957 

J .2615 

I 3 

0.0070 

0.3lc6 

0.3736 

0.  2*3  0 

-0.6625 

1.0*71 

, * 

O.Cl 3? 

0.516 7 

3.5719 

0.”00 

-0.5863 

1.0130 

5 

0.04P7 

0.2SP3 

0.67*7 

0.4100 

-0.4367 

0.°*6  9 

1 6 

0.0°37 

0.1507 

3.6953 

0.  * 7 7 Q 

-0.1  *7') 

0. 8263 

I 7 

0.1 500 

0.090* 

0.7210 

0.77R0 

-0.0’?* 

0.7650 

1 6 

0.2000 

0.0326 

0.7*58 

0.9000 

0. 0339 

3.’?20 

9 

0.2*9? 

-0.0220 

0.769* 

1 .0000 

0.1567 

0.6971 

10 

0.7*9? 

-0.055° 

3. 7P37 

l P**P  SURFACE 

1 11 

0.**3? 

-0.0*5 ’ 

0.773’ 

0.0 

0.7076 

0.*’6° 

1 12 

0.5500 

Q.05’5 

0.7359 

0.01  60 

1 .0060 

0. 2*33 

13 

0.€4*0 

3.2*1  0 

3.6566 

0.0*<  0 

0.6536 

0.4651 

1 1* 

0.7000 

0.2703 

0.6*37 

0.  1 060 

0.626! 

0.*  700 

1 ,5 

0.7*00 

9.23’° 

3.6776 

0 . ? 5 ’ 0 

0.5730 

0.5050 

16 

0.752* 

0.276* 

0.6*1  0 

0.4  V 0 

0.  **1  2 

0.5203 

J 17 

0.7670 

0.261 7 

3. 6*73 

0.6  01 0 

0 • * F.  6 * 

3.5*6* 

18 

0.7900 

0.2*~0 

0.6*°? 

0.  S05  J 

0. 7fl*< 

0.5971 

1 1° 

0.30?  S 

0.  3319 

0.6.16° 

1 .0000 

0. 1*4,7 

0.6971 

l*° 

0.6500 

-0.7577 

: .opi * 

1)  See  Table  5.  f>  for  test  conditions  and  aerodynamic  coefficients.  Section  HS  See  Figure  5.  1 
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Table  5.  8 Continued 


b. 


Con  I inued 


1) 


1) 


Run  242 

SFC  MON 

hS2) 

NR 

X/l 

CP 

ml 

UPPFR 

1 

SURFACE 

0.0 

1 .OC02 

0. 7493 

2 

0.0032 

-0.0263 

0.771 1 

3 

0.0387 

-0.4555 

0.9570 

4 

0.0!  5! 

-0.5251 

0 • 0 9 * 4 

5 

0.0?50 

- 0.  4 74  9 

! . 0*24 

6 

0.C’4‘ 

-0.86*2 

’.'4” 

7 

0.06*.  * 

-i .0870 

1 .2661 

8 

0.0’97 

-1.2141 

1 .’261 

9 

0.0990 

-1.2949 

1 . 3681 

10 

0.1400 

-1.7072 

1 . ’81  6 

11 

0.1  700 

-1.3247 

1 . ’01  * 

12 

0.2200 

-1.3337 

! . 3066 

13 

0.2*9* 

-1.337’ 

1 .4007 

14 

0.2  V95 

-1.348° 

1.4097 

15 

0.2397 

-1 . ‘581 

1 .4113 

16 

0.  1 “DC 

-1. 7617 

1.4174 

17 

0.4?00 

-1 .7612 

1 . 4 » 5 7 

16 

0.4600 

-1.7525 

1.41U 

19 

0.5000 

-l.»732 

1.4234 

20 

0.5’Q* 

.4014 

: .4406 

21 

0.5TO* 

-1  .4109 

1 .4477 

22 

0.6200 

-1.7648 

1.4161 

23 

O.t  ^ 00 

-1.0965 

1 . 7*  °0 

24 

0.7000 

-0.952  ? 

1 .’  ’53 

25 

0.752* 

-0.7560 

1.0808 

26 

0.781 6 

-0.6428 

1 .0372 

27 

0.8275 

-0.8316 

0.  9869 

28 

0.8500 

-0.4772 

O.Ofc’0 

LOWER 

1 

SUP F AC  F 
0.0 

! .0002 

7.2463 

2 

0.00?' 

1 .1284 

0.0068 

3 

0.0070 

0.9836 

0. ?6l t 

4 

0.01  82 

0.6990 

0 • * 4 08 

5 

0.0487 

0.4525 

0. 661 7 

6 

0.0**.  7 

0.292? 

0 • 6 ? 3 6 

7 

0.’ *00 

0.2151 

0.6671 

8 

0.2000 

0.1  39’ 

0.“96 

9 

0.  2**9? 

0.07  <,2. 

0. 7777 

10 

0. 2402 

0.017? 

0.7626 

11 

0. 4*»9? 

0.0077 

0. 7570 

12 

0.5* 00 

0.0757 

0.7 2’? 

13 

0.645Q 

0.2536 

0.  66  )8 

14 

0.7000 

0 • 2 ,??  5 

0.64?o 

15 

0. 7e  00 

0.?,‘04 

0.434F 

16 

0.752* 

0.2740 

0. 641 ? 

17 

0.7670 

0.7566 

0 • 64  0 2 

18 

0. 7°00 

0.2*21 

0.66!  0 

19 

0.802* 

0.7 177 

0.6274 

20 

0.8  *>00 

-0.477’ 

0.5630 

Run  223 

SECTION 

MS 

NR 

X/l 

CP 

Ml 

UPPER 

1 

SUP*  ACE 
O.C 

0.«516 

0. 2654 

2 

0.003? 

-0.462Q 

0.  7440 

3 

0.0087 

-0.^383 

0. 8807 

4 

0.0“* 

-1  .0123 

0.911 2 

5 

0.0250 

-1.1832 

0. 964* 

6 

0.034* 

-1  . 3855 

1 . 3293 

7 

0. 0*4* 

-1  .e?22 

1 .0777 

8 

0.0’97 

-1 .5287 

1.0762 

9 

0.0090 

-1  .4’14 

1.0443 

10 

0.1-00 

-1  .1495 

0. 95’ 3 

11 

O.I’OO 

-0.°41 3 

0.8R90 

12 

0.2200 

-0.9242 

0. 9035 

13 

0.2*95 

-0.0060 

0.0790 

14 

0.2995 

-0.  8368 

0. 8576 

15 

0.2257 

-0.°072 

0.0486 

16 

0.3900 

-0.  ”9  3 

0. 3396 

17 

0.4200 

-0.7586 

0.9235 

18 

0.46  00 

-0.7581 

0.8334 

19 

C.5000 

-0.7735 

0. 8380 

20 

0.5’°* 

— 0.7701 

0.03°? 

21 

0.570* 

-0.7725 

0. 0375 

22 

o.t:  00 

-0.771 1 

0.8371 

23 

0.6600 

-0.7712 

0. 8’69 

24 

0.7000 

-0.698° 

0.01*1 

25 

0.7525 

-0.6177 

3. 7905 

26 

0. 7°1 * 

-0.5593 

0.7728 

27 

0. 8 ?75 

-0.462? 

0. 7429 

28 

0.8*00 

-0.4149 

0.7?oi 

LOWER 

1 

SUP  - ACE 
0.0 

0.851 6 

0. >6*4 

2 

0.0022 

1.0844 

0.049* 

3 

0.007? 

0.9470 

0. 2050 

4 

0.  0! 8? 

0.6399 

0.368* 

5 

0.0407 

0.3776 

0.471  6 

6 

0.0907 

0.2192 

0.*?70 

7 

0.1*00 

0.1*11 

0.5498 

8 

0.2000 

0.0851 

0.5710 

0 

0.2492 

0.0318 

0. 5PO 7 

10 

0.3452 

-0.0069 

0.6016 

! 1 

0.449? 

-0.0051 

0.6014 

12 

0.5503 

0.0644 

0.6799 

13 

0.6450 

0.2  337 

0.5225 

14 

0.7000 

0.2489 

0 . *1 73 

15 

0.7500 

0 • ? 4 * 3 

0.5102 

16 

0.7525 

0.2294 

0.5239 

17 

0. 7 6 70 

0.2172 

0.5279 

18 

0.7300 

0 • ? 30  9 

0.5334 

19 

0.802* 

0.2722 

0.*088 

20 

0.8500 

-0. 4148 

0.7291 

See  Table  5.  (>  for  test  conditions  and 


Run  242  map 

X/L  CP 

UPPER  SURFACE 

0.0  0, *21 ? 

0.3130  -0.5011 

0.0440  -0.  18  56 

0.1040  -0.1605 

0.1  640  -0. f f 4 ° 

0.2480  -0.6P4’ 

0.3300  -0. 82c? 

3.41  00  -0.6900 

0 . * ’ 70  -0.7014 

3.73P0  -0.12“ 

0.r000  -0.0266 
’.0000  0.  077? 

LOW*-®  SURFACE 

0.0  0.  r; ' 

0.0160  0.9877 

0.0440  0.6’3? 

0.1  06  0 0 . 6 0 4 F 
3.  2*20  0. ‘521 

0.4010  0.516* 

3.6010  0.  4‘,  -■? 

0.00*0  9 . ’ 2 * 0 
1.0000  0.017? 

ML 

0. 4?9° 
0.°7->4 

0.  P 377 

0. »?6* 
.0466 
i . 0546 
1.1??5 

1 .0*71 
0.0779 

0. 81 4’ 
0.7 ’41 

0.  7?**. 

0. 4?BR 
0.2677 
0.4  r*6 
O.40p(b 
0.514* 

0 . * ’ 1 * 

0. 561 ’ 
0.614’ 
3.7256 

Run  24  3 flap 

| 

x/l 

r n 

ML 

UPPrc  S 

ir  r ft  r r 

1 

0.0 

0. 7?4  ’ 

0.4727  I 

3.3’  20 

- 3. 50*7 

o.°7e*  1 

3.044  0 

-O.IR69 

0.8412 

3.i  3*  0 

-0,  1 401 

0.  8243  I 

O.i  6*  0 

-0, ’798 

1.1035  | 

0.  2 49  3 

-0.  ’J  ' 1 

’ .0727  , 

9.'-  ’0  J 

-0. 0*61 

1.14Q1 

Z . c 1 00 

-0.  ’G0° 

1.0661  I 

0.r ’70 

-0.41 1 4 

0. 9 ’6 2 . 

J.T’PO 

-3.  ’ 325 

0.8*94 

0.9000 

-0. ?394 

0.  P 6 24  1 

1 . 3300 

-3.141  ’ 

3.820?  1 

li)*rP  SURFACE 

2.  3 

0. 7’4’ 

0.4223  . 

0.000 

o.oeo6 

0.2649 

3. 244  J 

0,61*4 

0.4P45  | 

0.’ 06  0 

0.59*0 

0.4040  . 

5.25*0 

0.627° 

0.5227 

J • 4 0 1 0 

0. 4Q77 

0. *41 P 1 

0.631  0 

0. 4?  ?o 

0.5769  . 

3. 9050 

0.2797 

0.6407 

1.0300 

-0.141 3 

0.820?  1 

Run223 

FLAP 

X/L 

CP 

Ml 

UPPFR  SURFACE 

3.0 

0.6458 

0. 3661 

0.0130 

-0.5057 

0.7566 

0.  0440 

-0.2501 

0.67P6 

0.1  040 

-0.2811 

0. 6*80 

0.1  640 

-0.7021 

0.0164 

0.2490 

-0.R23* 

0.8*33 

0.3300 

-1.0331 

0.9102 

3.41 00 

-0. 9673 

0. 0669 

0.*770 

-0. ’305 

0.7036 

0.7390 

-0. 1 04’ 

0. 6’35 

0.9000 

0.0530 

0.5P08 

1.0000 

0. 1 740 

0.5424 

mWFp  SURFACE 

0.0 

0. 6450 

0.3661 

0.0160 

0.9470 

0.204* 

3.0440 

0.636’ 

0.3830 

0.1060 

0.5814 

0.3923 

0.2530 

0.6310 

0.4135 

0.4010 

0.5030 

0.4248 

0.601  0 

0.4529 

0.4437 

0.90*0 

0. 3628 

0.4773 

1.0300 

0.1740 

0.5424 

Run  229 

FLAP 

X/l 

rn 

Ml 

UPPER  SURFACE 

7.  3 

0. *64  0 

0. ’*90 

3.0’ 20 

-0. *064 

0.0243 

C.  34/  3 

-0. 226’ 

0. 7?  PC 

0.1040 

-0.’50<- 

3.7’69 

?.i  64  0 

-0.  7076 

0. 8930 

0.24P0 

-0. ’88! 

0.9216 

3.  3 ’ 00 

-1.1??* 

1 .0414 

0.4100 

-0.°3P’ 

0.974* 

0.6  77  3 

- 3 . ’ » ! 3 

0.7616 

0.  7 ’80 

-0.  3C*  7 

0.6034 

0.5000 

0.06’* 

0.627* 

1 • 3C  00 

0. ’ 7*4 

0.6078 

LOWER  SURFACE 

0.0 

0.464° 

0 • ’890  | 

3.316  3 

0. 061 4 

0.21®9  I 

0.G440 

O.F ’ *7 

0.4’IS 

0.1 060 

0 . * 9 1 2 

0.4’?7  1 

0.2520 

0. 5420 

0.4435 

3.4313 

0.5140 

0.4*67 

0.60*  0 

0.464’ 

0.476? 

0.°J*0 

0. ’71 4 

0.5130 

1 .CO00 

0.1 754 

0.5*78 

Run  243 


NO 

X/L 

UPPER 

SURFACE 

1 

0.0 

2 

0.003? 

3 

0. 0007 

4 

0.015* 

5 

0.02*0 

6 

0.034* 

7 

0.0646 

8 

0.0797 

9 

0.0°90 

10 

0. 1 400 

11 

0.1  TOO 

12 

0. 2200 

13 

0.259* 

14 

0.299* 

1 c 

0. ’ ’97 

16 

0. 3000 

17 

0.4200 

18 

0.46  00 

19 

0.6000 

20 

0.5296 

21 

0.5795 

22 

0.5200 

23 

0.6600 

24 

0. 7000 

25 

0.7*2* 

26 

O.’01c 

27 

0.  3?  ">6 

23 

0.8500 

LOWER 

SUPF  ACE 

1 

0.0 

2 

0.00’? 

3 

0. 0070 

4 

0.0182 

5 

0.0407 

6 

0.058’ 

7 

0.1*00 

8 

0.2000 

9 

0. ?49? 

10 

0. 340? 

11 

0.4* 9? 

12 

0.5500 

12 

0.6460 

14 

0.7000 

15 

0.7*00 

16 

0.7526 

1 7 

0.767Q 

18 

0.7900 

19 

0.002* 

20 

0.0*00 

Run  229 


NP 

X/L 

UPPER 

SURFACE 

1 

0.0 

2 

0.003? 

3 

0.03*7 

4 

0.01*5 

5 

0.0250 

6 

0.024* 

7 

0.0645 

8 

0 • 0 7 9 7 

9 

0.0990 

10 

C.1400 

11 

0.1700 

12 

0.2200 

13 

0.2*9* 

14 

0 • 2 °9* 

15 

0. 3297 

16 

0. ’°00 

17 

0.4200 

18 

0.4600 

19 

o.*ooo 

20 

0. 6 ’°5 

21 

0.579* 

22 

O.t  2 00 

23 

0.6609 

24 

0.7000 

25 

0.7*25 

26 

0.7815 

27 

0.8? 7* 

29 

0.0500 

LOWER 

SURFACE 

1 

0.0 

2 

0.003’ 

? 

0.0070 

4 

0.01 0? 

5 

0.04P7 

6 

0.0997 

7 

0.1500 

8 

0.2000 

0 

0.249? 

10 

0. ‘49? 

11 

C • 4 4 9 ? 

12 

0.5*00 

13 

0.6453 

14 

0.7000 

15 

0.  7*0'i 

16 

0.75?« 

17 

0.7*70 

18 

0.7900 

19 

0. 802* 

20 

0.9*03 

SECMON  HS 
CP  Mt 


0.8691 

0. ’441 

-0.3143 

0. 09*6 

-0.78*3 

1 .1067 

-0.9202 

1 . !??3 

-0.0859 

1.1559 

-1  .0268 

1 . 2208 

-1  .’’92 

1.34*7 

-1.3615 

1.4199 

-1  .4?3fc 

1 .4605 

-1  .440e 

1.4770 

-1  .4658 

1.409  2 

-1.4657 

1.4906 

-1 .4659 

1 .49’  8 

-1  .4P28 

1.5036 

-1  .4871 

1.5045 

-1 .491 2 

1 .*05  2 

-1 .4786 

1 . 499i 

-1.4524 

1.4025 

-1.3707 

1 .4277 

-1  .2427 

1 .?4’1 

-1.086? 

1.2599 

-0.9154 

1.171  p 

-0.7904 

1.1102 

-0.6000 

1.0502 

-0.6261 

1.0339 

-0.591 6 

1*9182 

-0. * 42  6 

0.99’0 

-0.51 97 

0. 9R4  2 

0.8C91 

0. 3441 

1 .1  559 

0.0 

1.0823 

0. 16°9 

0.0386 

C . 3 6 3 2 

0.5871 

0.4996 

0.4093 

0 . *840 

0.2195 

0.6240 

0.2302 

0.6624 

0.’ 528 

0.6957 

0.0776 

0.7277 

0.0453 

0.74i 0 

0.1 007 

0.714*. 

0.2664 

0.6468 

0.2790 

0.6409 

0.7001 

0.63*8 

0.2725 

0.6433 

0.261* 

0.6490 

0.2546 

0.6526 

0.3128 

0.6261 

-0.5187 

0.98*2 

SECTION 

MS 

CP 

ML 

0.9361 

0.2381 

-0.2428 

0.7340 

-0.71?? 

0.  9951 

-0.0054 

0.9271 

-0.9928 

0. 9890 

-1.2036 

1 .0709 

-1.4342 

1.1607 

-1  .**86 

1 .2157 

-1.6411 

1.2470 

-? .5494 

1 .2001 

-1 .4927 

1 . 1806 

-1  .1  357 

1.0460 

-0.0627 

0.9475 

- 0. 05’ 6 

0. 944? 

-0.9313 

0 . o ’ 6 7 

-0.0108 

0.9290 

-0.7942 

0.0232 

-0.R024 

0.9260 

-0.9280 

0.9253 

-0.9394 

0.9393 

-0.B260 

0.9391 

-0.0343 

0.9375 

-0.931  * 

0.9262 

-0.7378 

0.9040 

-0.6427 

0. B’l 9 

-0.5746 

0.8479 

-0.4686 

0.9118 

-0.4160 

0. 79’ 6 

0.9361 

0 • ? 3 0 1 

1.0023 

0. 0°4  0 

0.o?l7 

C.24°l 

0.6146 

0.4122 

0 . ’ 61 0 

0 . * 1 70 

0.2093 

0.5752 

0.1402 

0.6001 

0.074fc 

0 . 62  ’ 7 

0.0197 

0.64  .>2 

-0.0157 

0.65*7 

-0.0140 

0.65*1 

0.0604 

0.6209 

0.  ?4  0 1 

0.2*4! 

0.5579 

0.2603 

0.5556 

0.746J 

0.5608 

0.2393 

0. *6’ ? 

0.2244 

0. *693 

0. ’094 

0.5449 

-0.4’69 

0. 7936 

aerodynamic  coefficients. 


2) 


Section  IIS 


See  Figure  5.  1 


J. 


Tai  e 5.8  Concluded 


b.  Concluded 


1) 


Run  230 

SFC  T J ON 

HS*) 

NR 

x/i 

CP 

ML 

UPPFR 

Surf  at  f 

1 

0.0 

0.5566 

3.9375 

2 

0.0032 

-0.9978 

3.9950 

3 

0.0007 

-1.5635 

1.2192 

9 

0.015* 

-1  .6360 

1 . ?99  3 

5 

0.0250 

- ! .6271 

1 .2901 

6 

0.0395 

- ! .6900 

1.271  3 

7 

0.0695 

-1 .«896 

1.3*71 

8 

0.0797 

-2.0069 

1.9175 

9 

0.0*90 

-2.0729 

! .9519 

10 

0.1900 

-2.0699 

1.9520 

11 

0.1 *00 

-2.0699 

! .9529 

1? 

0.2200 

-2.0297 

J . 92e? 

13 

0.259* 

-1 . ° 899 

1 .90*9 

19 

0.2995 

-1 .9905 

1 . ■>890 

15 

0. 3*97 

-1  .*55  7 

1.2108 

16 

0. 3500 

-1.1719 

1 .05*9 

l’’ 

0.5200 

-0.9066 

0.9627 

10 

0. 96  CO 

-0.’’  *0  7 

0.9095 

15 

0.5000 

-0.6027 

0.  *097 

20 

0.5 ‘*95 

-0.696? 

0.8899 

21 

0. 5795 

- 0. 7099 

0. 8996 

22 

0.6  7 00 

-0.  ’’252 

0.0999 

23 

0.6600 

-0.7300 

0.9013 

29 

0.7000 

-0.6679 

3.0001 

25 

0.7*2* 

-0.5876 

0.0526 

26 

0.7015 

-0.5335 

0.«336 

27 

0.  0275 

-0.9336 

0.7997 

20 

0.0500 

-0.3898 

0. 7828 

LOWER 

1 

SURFACE 

0.0 

0.5566 

0.9375 

2 

0.003? 

1 .1059 

0.0309 

3 

0.0070 

1.0*92 

0. 0591 

9 

0. 01 P? 

0.0991 

0. ?664 

5 

0.0907 

0.6396 

0.9033 

6 

0.05P7 

0.990? 

0 » 9 n ? 0 

7 

0.1500 

0. ’ *95 

C.5170 

0 

0.2000 

0 • 2 7?6 

0.5513 

9 

0.290? 

0.2051 

0.5761 

10 

0.399? 

0.*  392 

3.6330 

11 

0.99"? 

0.1150 

0.6000 

12 

0.5500 

0.1  71 2 

0 . * 006 

13 

0.695Q 

0.31  OP 

0.5365 

19 

0.7000 

0.31 R6 

0.5333 

15 

O.’EOO 

0.3136 

0.535ft 

16 

0.7525 

3.28»’ 

0.  59*3 

17 

0. 76  70 

0.27P0 

0.59*1 

10 

0.7900 

0. ?750 

0.5502 

19 

0.802* 

0,3?77 

0.5300 

20 

0.0500 

-0.3898 

0. 702* 

Run  271 

SFC  T I ON 

HS 

X/L 

CP 

ML 

UPPE° 

SURFACE 

1 

0.0 

0.*237 

0.2211 

2 

0.003? 

-0.2810 

0. 60’9 

3 

O.C  387 

-0.7508 

0.03!  2 

9 

0.01  55 

-0.862? 

0.8593 

5 

0.0250 

-1.0250 

0.9199 

ft 

0.039* 

-1.2113 

0.9727 

7 

0.0695 

-1.3527 

1 . 0!  79 

8 

0.0797 

-1.3612 

1.019? 

o 

0.0990. 

-1.2553 

0.9069 

10 

0.19  00 

-1 .0399 

0.0187 

11 

0.1700 

-0. 0797 

0.8732 

12 

0.2200 

-0.095  5 

0.0597 

13 

0.2595 

-0.0186 

0. 0515 

19 

0.2 905 

-0.7531 

3.  93*  ft 

15 

0.3397 

-0.7299 

0.0231 

It 

0.3000 

-0.69M 

0.0195 

17 

0.  9?00 

-0.6751 

0.0079 

10 

0.9600 

-0.672* 

0.8069 

19 

0.5000 

-0.6851 

0.8137 

20 

0. * 39* 

-0.6045 

0.«106 

21 

0.5795 

-0.67P7 

0.00*3 

22 

0.6200 

-0.6721 

0. 8073 

23 

0.6ft  00 

-0 .ft  693 

0.0097 

29 

0. 7000 

-0. **° 3 

0.  7850 

25 

0.7*25 

-0.5290 

0.761  9 

26 

0.7815 

-0.9829 

0.769ft 

2 7 

0.P275 

-0 .9?78 

0. 732° 

28 

0.  P500 

-0.9  00Q 

0.7266 

LOWER 

1 

SURFACE 

0.0 

0.9237 

0.221  1 

2 

0.003? 

1 .0591 

0.0982 

3 

0.00  ro 

0.0070 

0.2696 

9 

0.01 n? 

0.5659 

0.  3995 

5 

0.0607 

0.3000 

0.6  0*5 

6 

0.  3987 

0.1576 

0.5481 

7 

0.1*00 

0.0916 

0.5638 

8 

0.2000 

0.020? 

0. *905 

9 

0.299? 

-0.0269 

0.60P0 

10 

0. 269? 

-0.06! 8 

0.619’ 

11 

0.*9O? 

-0.0570 

0.ftl7P 

12 

0.5500 

O.Ol’O 

0 • * °4  ! 

13 

0.6950 

0.2143 

0.5289 

19 

0.7000 

0.2520 

3 • 5 1 5 p 

15 

0.7*00 

0.3608 

0.4774 

16 

0.75?* 

0.3509 

0.90*  ? 

17 

0.7670 

0.’700 

0.9799 

18 

0.7900 

0.3706 

0. 4 7’  2 

19 

0. 80?5 

0.3157 

0.4937 

20 

0.5000 

-0.6Q09 

3.7296 

Run  230  H 

t/L  CP 

UPPcp  SURFACE 


0.9 

0.6957 

9.3  744 

0.3130 

-.0.91  010 

0. 7946 

3.0990 

-0 . ’ 6?9 

0.7065 

3.  *093 

-0.2027 

0.7202 

O.*690 

-0.65’° 

0.0743 

0.2980 

-0.  8112 

0.9290 

0.”00 

-0.°50’ 

0.9786 

1 3.9103 

-0. 7703 

0. 91 8" 

0.*7T0 

-0.2010 

0. 747° 

3. 7 1 80 

-0.0’90 

0.677” 

0.9000 

0.0687 

0.6255 

1 ’.3003 

0. 1 097 

0.5037 

ICWFP  SUPRACF 

3.0 

0.  6907 

0. ’’44 

I 0.0160 

0.9690 

0.2139 

0.0990 

0.6990 

0 . ’ 980 

0.1060 

0. 630* 

0.4094 

I 0.2530 

0.871  ! 

0.4  314 

0.4010 

0.  *90* 

0.4644 

1 0.6010 

0.990b 

0.46*4 

I 3.0350 

0. 39?° 

0.  5047 

| 1.3000 

0.1097 

0.5037 

1 Run  278 

*LAP 

X/l 

CP 

Ml 

I'Pprp  SUP  cft  C F 

0.0 

0.  ? 3’ 2 

0.566’ 

0.0! 30 

0 . 9 3 04 

0.4PP4 

04  9 0 

0.90*fi 

0.500’ 

o.l 090 

0.R45! 

0.5’?8 

0.  1ft  / 0 

0.  097’ 

0.6)47 

3 . r 9 P 0 

-0. ?9°D 

0.7’54 

0. ’300 

-0.  ’65ft 

0. 7756 

0 • 4 > 00 

-0.306" 

0.7*57 

O.i-’-’O 

-0.123* 

3.69?" 

O.-’PO 

-0.0764 

0.6’6? 

0.  * 000 

-0.09  76 

0.6659 

* .3000 

-0.025’ 

0.6501 

inwfp  SUPPACt 

0.0 

0.231’ 

0.5663 

0.  :i  6 3 

0. 5 03fe 

0.4267 

0.064  0 

0.697? 

0.3’’5 

3.1  360 

0.6313 

0.404’ 

0. ?5  *0 

0.  5374 

0. 4455 

3.90’  0 

0.991  ’ 

3.4650 

o.*o:  0 

0.9  2?9 

0.492" 

0.0050 

0.  ?95« 

9.541* 

1.0003 

-0.  0251 

0 . ft  5 8 

I Run  271 

FLAP 

1 X/L 

CP 

ML 

1 UPPER  SURFACE 

l 

0.0 

0.  857 

0. 5 ’07 

0.01  30 

0.369? 

0.4 ’45 

3.0990 

0. 3379 

0.4850 

|o,;o4o 

0.? 7?7 

0.5071 

1 3.  . 690 

0.1 045 

0.5658 

0.29P0 

-0.1 389 

0.6438 

1 3.  3330 

-0. 3465 

0. 7003 

I 0.9100 

-0.2073 

0.fcP97 

1 3.5770 

-0.1326 

0.6417 

1 0.7380 

-0.U35 

0.ft’57 

I 0.9000 

-0.1001 

0.634? 

1’ .0000 

-0.0090 

O.fc?0? 

llOWPP  SURFACE 

| 0.0 

o.ie*7 

O.5307 

1 0.0160 

0.520’ 

0.41  70 

I 0.0990 

0.6356 

0.370? 

0.1060 

0.5747 

0. 3°57 

0.2530 

0. 40?5 

0.43?3 

| 0.9010 

0.4359 

0.4490 

• 0.6010 

0. 3660 

0.4757 

0.8050 

0. ?’*1 

0.5221 

’ .0000 

-0. 3090 

0. t?03 

Run  277 

TLAP 

X/l 

CP 

ML 

1 IIPPPP  SUPFACF 

0.0 

0.1934 

0.5001  j 

3.0!  3 0 

0. 3783 

0.510?  1 

0.044Q 

0. ’404 

0.5210  1 

\ ' 34  j 

0. 2 9?  9 

0.5430l 

0.1690 

0.0746 

0.6733  1 

0.260  3 

-0. * 

9.  ” 03  I 

0.”00 

-0.’?36 

0.765? 

3.9100 

-0. 77  7P 

0.7461 

').*  ”0 

-0.1 326 

0.6000 

0.7->P0 

-0.1164 

0. 6°00  1 

0."000 

-0. ’ ’ 40 

0.6009  , 

1.0C00 

-0.  1939 

O.80?7 

I L l!WrF  SUOFAC* 

| 

0.3 

0. 1 936 

0.5«01  | 

O.O’ftO 

0.8166 

0.4545  , 

0.099  0 

0 . A3 31 

0.402C  1 

0.  * OftO 

0.506? 

0.4244  1 

0.-»630 

0.4933 

0.463"  1 

.9010 

0.44*3 

0.4035  1 

O.ftOlO 

0. 3 74  7 

0.5116  I 

3.00*  3 

0.  .’40? 

0.56?7 

’ .0000 

-0.093° 

0.682’  1 

Run  278 

NR  X/( 
|l)PpPR  SURFACE 
0.0 

0.003? 
0.C087 
9.0155 
0.0?50 
0.034* 
0.064* 
0.079’’ 
0.0990 
0.1<*00 
0. ! 700 
0.2200 
0.2695 
0.299* 
0. ' 397 

0.3000 
0.9200 
0.9600 
0.5000 
0.5’°5 
0.K79e 
0.6200 
O.nf  00 
0.7000 
0. 752c 
0.7P1 5 
0.3275 
0.9500 
LOWER  SURFACE 
1 0.0 
2 0.00’2 
? 0.0070 

9 0.0! 0? 

5 0.0407 

6 0. 0°8’ 

7 0.15C0 

0.2000 
0.?4°? 
0. 39"? 

Q.A407 
0.**00 
0.69*0 
0.7000 
0.7500 
0.7C2* 
3.’*70 
0.’909 
0.3025 
0.0500 


0 

9 

10 

11 

12 

13 

19 

15 

16 
17 
10 

19 

20 


Run  277 


X/L 

SURF  AC  F 
0.0 
0.00?? 
0.000’’ 
0.01  55 
0. 0?  *0 
0.C34* 
0.0695 
0.079’’ 
0. 0°°0 
0. 1900 
0.17'  0 
0.2200 
0.2595 
0.  ?°95 
0. ??  97 
0.3000 
0.9200 
0.5600 
0.5000 
0.5395 
0.5795 
0.6200 
0.6600 
0.7000 
0.7525 
0.70! 5 
0.0275 
0.0500 
OWFR  SUP P AC  F 

1 o.c 

2 0.0032 

3 0.0070 

9 o.oi nr 

5 0.0907 

6 0.0907 

7 0.1500 

0 0.2000 

9 0.299? 

0.3992 
0.9992 
0.5500 
0.6950 
0.7000 
0.7*00 
0.7525 
0. 7fc  70 
0.7«»00 
0.0025 
0.0500 


Stf  T I ON  Hi, 


CP 

ML 

0.6! 64 

D.4>  1 1 

-0.004? 

0.9622 

-1.4656 

1.1733 

-1 .5058 

1 .ie?3 

-1.4961 

1 .185  7 

-’  .6063 

1.2312 

-1.P361 

1.3336 

-l.oft?9 

1.3954 

-2.025? 

1.4260 

-2.0225 

1.42*2 

-2.0234 

1. 4?44 

-1 .0486 

1 .’86  6 

-1.0861 

1 . 3 57  P 

-1 .75*8 

1.2*85 

-1.2719 

1.097  7 

-0.7859 

0.9203 

-0.6626 

0.8779 

-0.6519 

3. 9739 

-0.6030 

0.0845 

-0.7015 

0. 8909 

-0.70’  1 

0.091  ’ 

-0.6993 

0. 0902 

-0.690) 

0.8070 

-0.6200 

0.0633 

-0.5428 

0.9366 

- 0.4  997 

0.021 6 

-".4396 

3.0011 

-0.4103 

0 . 79>  0 

0 .6 ’64 

0.4111 

1.113? 

0.0 

1 .0*56 

0.0883 

0. 0586 

3.2879 

0.59!  ft 

0.4270 

0.4050 

0. 4OC7 

0 . ’1  5 8 

0 . * ’ u 

G.2‘08 

0.5671 

0.16’ 1 

0.5918 

0.0948 

0.6157 

3.0725 

0.6238 

0.134* 

O.ftOlt 

0. ?°72 

0. 541 3 

0.327* 

0 . * 29  8 

C.4237 

0.492? 

0.4>  4 r 

0 . 4°5  7 

0.4337 

0.4nn<, 

0.4434 

0.6844 

0.  -’8?R 

0.5094 

-0.9103 

0.  ’91  0 

SECTION 

HS 

CP 

ML 

0.°857 

0.200  7 

-0.1162 

0.6933 

-0.5794 

0.0499 

-O.60QO 

0.6066 

-0.0043 

0 . °54  9 

-1 .0907 

1.0320 

-1 .’207 

1.1159 

-1.4663 

1 . 1 ’32 

-1  .*020 

1 885 

-1.3019 

1.1091 

-1.1541 

! . 05 ’ 0 

-O.Q905 

0. 99’ 9 

-0.8624 

0.9477 

-0.8002 

0.9?65 

-0.7666 

0.9141 

-0.7345 

0.9024 

-0.7096 

0. 8930 

-0.7102 

0.893° 

-0.7256 

0.89C6 

-0.7?7fc 

o.cooo 

-0.7186 

0. 097° 

-0.7110 

0.8955 

-0.7026 

O.09?3 

-0.6196 

3.863? 

-0.5350 

0. 0’ 3 7 

-0.4861 

0.816’ 

-0.425ft 

0.796’ 

-0.3961 

0.  786  3 

0.0057 

0.2007 

1 .0*51 

0.7330 

0. 8t?7 

0. 20* ft 

0.5415 

0.4917 

0.  2907 

0. 54 ’ 9 

0.1419 

O.6Q07 

0.0765 

0.6220 

0.0129 

0.694  7 

-0.04  00 

0.6639 

-0.0774 

0.67ft* 

-0. J7iO 

0.674ft 

0.0090 

0. fc46  ? 

0.212’ 

0.573? 

0.2566 

0.6670 

0.3702 

0.6236 

0.3603 

0.5177 

0.3796 

0.6102 

0.3B69 

0.6065 

0.3275 

0 . * ?7fc 

-O.’Oftl 

0. 78ft  3 

1)  See  Table  5.8  for  test  conditions  and  aerodynamic 


coefficients. 


2) 


Section  US: 


See 


Figure  5. 


AS  I 


Table  5.  9 Concluded 


b.  Top  and  bottom  wall  pressures 


Run 

!I617 

iio  17 

9618 

9621 

9621 

9606 

9610 

96 1 2 

96  25b 

962511 

M,u 

0.703 

0.  703 

0.  702 

0.  760 

0.  761 

0.  499 

0.  600 

0.  649 

0.  702 

0.  702 

. urn 

. :.ui 

0^03 

2-05 

4.07 

2.05 

2.  06 

i.  06 

2.  1 1 

X Im)  W 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

-Ffr- 

rr 

CP 

Top  wall 

. 73000 

-.0720 

-.0315 

- . 0909 

-.0454 

-.0635 

-.0269 

-.0177 

-.0244 

. 0667 

. 0477 

6 $00 

-. 1090 

-.0764 

1870 

- . 0897 

-.1078 

-.0608 

- . 06 1 5 

-.0638 

-.0306 

-.0560 

. 500 

-.1172 

- . 08  50 

-. 1470 

-.0980 

-.1181 

-.0734 

-.0693 

-.0760 

-.0351 

-.058  4 

. 54500 

-. 1301 

- . 0906 

- . 1 468 

. 102  i 

-.1204 

- . 08  26 

-.0747 

-.0781 

-. 0542 

-.0792 

. 45500 

- . 1 366 

-.0971 

-.  1594 

-.1140 

-.  1330 

-.0801 

- . 08  28 

-.0896 

-.0901 

-.  1095 

. 40500 

-.1369 

-.0933 

-.  1620 

1097 

-.  1303 

-.9818 

-.0806 

-.086  2 

-.  1061 

1293 

. 29000 

-. 1 416 

-.  1025 

-. 1697 

-. 1 166 

- . 1 38  5 

-.0878 

-.083  5 

-.0893 

-.  1528 

1778 

. 25000 

-. 1 473 

1089 

-.1710 

1 247 

-. 1442 

-.0888 

-.0915 

-.0933 

-.  1902 

2186 

. 20000 

-.  1558 

-.  1157 

1792 

-. 1336 

- . 1 563 

-.0948 

-.0969 

-.  1023 

-.  2419 

-.  2676 

. 1 5000 

-. 1 466 

-.1113 

-. 1717 

1 300 

-.1507 

-.0914 

-.0922 

1001 

-.  2936 

-.3159 

. 13000 

- . 1 453 

-.  1095 

1738 

- - 1313 

1517 

-.0919 

-.0931 

-.0968 

-.3202 

-.3437 

. 1 1 000 

-.  1 496 

-.1122 

1701 

-. 1353 

-. 1552 

-.0870 

-.0904 

-.0969 

-.3534 

-.3737 

. 09000 

- . 1 58  4 

-. 1186 

-.1815 

-.1461 

-.  1727 

-.0941 

-.098  4 

-. 1036 

3892 

-. 4097 

. 07000 

-.  1623 

-.  1201 

18  55 

- . 1508 

-.  1763 

-.0936 

- . 099(? 

-.  1028 

-.  41  23 

-. 4253 

. 05000 

- . 1 660 

-.  1194 

1877 

-.  1 537 

-.  1831 

-.0890 

-.09  45 

-.0989 

-.  4493 

-. 4608 

. 03000 

-.1732 

-.  1219 

1997 

-. 1574 

-.  1886 

-.0912 

0986 

-. 1030 

-.  4881 

-.  4904 

.01000 

-.  1648 

-.  1166 

-.  18  50 

-.  1453 

-. 1747 

-.0799 

-.088  2 

-.096  5 

-.  4936 

-. 5093 

-.01 000 

-.1648 

-.1144 

-.  1816 

1425 

-.  1683 

-.0817 

-.0880 

-.0950 

-.  5026 

-. 5065 

-.03000 

-.  1620 

-.1118 

-.  1805 

-.  1852 

-.1586 

- . 08  40 

-.0869 

-.09  40 

-.  4779 

-.  4794 

-.0  5000 

-.  1 5 

-.  1050 

-.  1722 

-. 1218 

-.  1428 

-.0761 

-.0818 

-.0881 

-.  4471 

-.  4428 

-.07000 

-.1440 

-.  1007 

-.  1628 

-.  1077 

- . 1 269 

-.  0758 

-.0796 

-.0869 

-.4114 

4117 

-.09000 

-. 1335 

-.09  48 

-.147  5 

-.0960 

-.  1089 

-.0722 

-.0780 

-.0811 

-.  3690 

-. 3696 

-. 11000 

-. 1076 

0760 

-.  1217 

-. 0708 

-.0799 

-.0691 

-.0637 

-.688 

-.3173 

-.3183 

-. 13000 

-.0914 

-.06  59 

-.  1038 

-.058  2 

-.0  596 

-.0560 

-.0566 

-.0597 

-.  28  2 2 

-. 2793 

-. 15000 

-.0  447 

-.0574 

-.0896 

-.0419 

-.0457 

-.0548 

-.0544 

-.0557 

-.2531 

- . 258  1 

-. 20000 

-.0451 

-.0323 

-.0449 

-.0057 

-.0051 

-.0488 

-.0362 

-.0342 

-.  1865 

-.  1814 

-. 25000 

-.0184 

-.0071 

-.0075 

.0219 

.0  281 

-.0242 

-.0180 

-.0145 

-.  1349 

-.1300 

-. 29000 

.0089 

- . 008  2 

.0140 

. 394 

.0457 

-. 0179 

-.  0086 

-. 001 2 

1105 

-.  1027 

-. 34000 

.0  236 

.0  208 

. 027  2 

. 462 

.0548 

- . 008  1 

.0013 

. 0083 

-.0664 

-.0649 

-.  44000 

.0  249 

.0168 

.0325 

. 0419 

.0  489 

-.0066 

.0025 

.0070 

-.0470 

-.0427 

-. 54000 

.0331 

.0229 

. 0395 

. 0430 

.0497 

.0025 

.0073 

.0133 

-.0216 

-.0202 

-.  64000 

.0338 

.0818 

. 0447 

.0463 

.0532 

. 0074 

.0184 

.0234 

-.0030 

-.00  23 

-.83000 

.0191 

.0128 

.0204 

.0212 

.0255 

.0021 

. 008  4 

. 0085 

. 0015 

. 0054 

-1. 2300 

.0169 

.0165 

.0172 

. 0205 

.0  200 

.0148 

.0170 

.0179 

.0121 

. 0109 

Bottom  wa 

i, 

-1 . 79000 

.0327 

.03  29 

. 0369 

.0415 

.0422 

. 0294 

.0330 

.0338 

. 0160 

.0134 

-1 . 49000 

.0197 

.0189 

. 0194 

.0211 

.0220 

. 0143 

.0137 

.0129 

. 0089 

.0120 

-1 . 14000 

.0112 

.01  24 

.0121 

.0143 

.0132 

.0098 

.01  16 

.0133 

.0060 

. 0042 

-.64000 

.0546 

. 0389 

.0611 

.0533 

.0610 

.0235 

.0267 

.0306 

.0211 

.0192 

-. 54000 

.0741 

. 0564 

. 08  45 

. 0742 

. 0837 

.0316 

.0437 

. 0470 

.0314 

.0338 

-. 49000 

. 0790 

. 0600 

. 088  4 

.0751 

. 0869 

.0336 

.0425 

.0497 

. 0321 

.0303 

-.39000 

.1071 

.0810 

. 1148 

. 0968 

.1130 

.0489 

.0622 

.0672 

.0477 

. 0366 

-.34000 

.1222 

.0945 

. 1355 

.1139 

. 1326 

.0575 

.07  56 

.oe45 

.0618 

.0609 

-. 25000 

. 1466 

.1147 

. 1617 

. 1336 

.1528 

.0809 

. 09  26 

. 1019 

.0745 

.07  50 

- . 20000 

. 1640 

. 1299 

. 1788 

. 1463 

. 1654 

. 0891 

. 107  0 

. 1161 

. 0836 

.07  27 

-. 15000 

. 1825 

. 1427 

. 1546 

. 1611 

. 1804 

. 1099 

. 1234 

. 1291 

. 0952 

.0865 

-. 13000 

. 1686 

. 1 280 

. 1714 

. 1469 

. 1640 

.0905 

. 1065 

.1145 

. 0789 

. 0697 

-.11000 

. 1810 

.1431 

. 1907 

. 1583 

. 1781 

. 1038 

. 1 189 

. 1277 

.0873 

. 0769 

-.09000 

.1882 

. 1480 

. 1964 

. 1669 

. 1838 

. 1 109 

. 1218 

. 1343 

. 0899 

. 0793 

-.07000 

. 1840 

. 1439 

. 1866 

. 1 598 

. 1771 

. 10  25 

. 1216 

. 1327 

.0871 

.0679 

-.05000 

. 2044 

. 1705 

. 2129 

. 1852 

. 1988 

. 1274 

. 1433 

. 1557 

. 1091 

.0891 

- . 03000 

. 1861 

. 1 457 

. 1948 

. 1623 

. 1780 

.1084 

. 1251 

. 1380 

. 0839 

.059  4 

-.01000 

. 1895 

. 1499 

. 1963 

. 1680 

. 1788 

.1144 

. 1294 

. 1386 

. 086  2 

.058  2 

.01000 

. 1846 

. 1501 

. 1867 

. 1657 

. 1746 

.1118 

. 1 290 

. 1370 

. 08  1 3 

.058  2 

.03000 

. 1810 

.148  4 

. 1834 

. 1618 

. 1698 

. 1072 

. 1267 

. 1387 

. 0802 

. 0526 

. Q5000 

. 1881 

. 1 536 

. 1853 

. 1695 

. 1767 

.1154 

. 1306 

. 1421 

. 08  44 

.0551 

. 07000 

. 1673 

. 1342 

.1642 

.1519 

.1531 

. 1021 

.1147 

. 1252 

.0651 

.0342 

.09000 

. 1745 

. 1439 

. 1664 

. 1586 

. 1629 

. 109  2 

. 1253 

. 1374 

. 0660 

.0360 

. 11000 

. 1854 

. 1373 

. 1512 

. 1487 

. 1510 

. 1007 

.1159 

. 1256 

. 0605 

.0250 

. 13000 

. 1631 

. 1343 

. 1533 

. 1473 

. 1485 

. 1020 

. 1162 

. 1240 

. 0603 

. 0274 

. 1 5000 

. 1614 

. 1337 

. 1539 

. 1469 

. 1 458 

. 1002 

. 1208 

. 1267 

. 0587 

. 0269 

. 20000 

. 1395 

. 1 195 

.1284 

. 1322 

. I 262 

. 0943 

.1064 

.1143 

. 0448 

. 0096 

. 25000 

. 1 164 

. 1039 

. 1009 

.1125 

. 1013 

.08  28 

. 0878 

. 096  2 

. 0308 

.0018 

. 35000 

.0719 

.0691 

.0593 

.0773 

.06  24 

.0547 

.0615 

.0645 

.0077 

-.0251 

. 39000 

.0503 

.0515 

.0351 

. 057  2 

. 0497 

.0451 

.0487 

. 0508 

-.0057 

-.0370 

. 49000 

. 0 20 1 

.0238 

. 00  22 

. 0 20  2 

.0149 

.0283 

.0302 

. 0338 

-.0174 

-.0402 

. 57000 

-.0183 

-.0096 

-.0421 

-.0189 

-.0  280 

. 0038 

.0023 

- . 000 9 

- . 03  20 

-.0563 

. 62000 

.0070 

.0132 

-.0175 

.0056 

-.0037 

.0286 

.0253 

. 0212 

.0014 

-.0246 

. 72000 

. 1 289 

. 1379 

.1127 

. 1392 

.1392 

.1261 

. 1319 

. 1346 

. 1063 

. 090  2 

1)  Solid  test  section  walls 

2)  The  leading  edge  of  the  model  is  located  0.  107  m upstream  of  * = 0 for  the 
wall  pressure  orifices 


Configuration  5 
Configuration  4 


Reference  point 
c4  pitching  moment 
x =50  mm  l™Fjnc, 
</c=0l25  }seeh,gi'' 


Ck  = 50  mm 

120  mm  10.6  c I 


('unfiguration 

o 

\ 

SK 

*tlK 

X.SK 

*SK 

* c 

i c 

mm 

mm 

1 

2 

0 05 

it.  05 

- 17  *10 

0.  40 

2 

5 

0 05 

« 33 

- 15.  70 

1 10 

3 

5 

1.65 

4 00 

- 7 00 

- 1 80 

^ 4 

10 

0.  05 

6.  93 

- 13.80 

2.  00 

-•  5 

10 

1. 55 

3.  48 

- 6.  70 

0.  70 

6 

15 

1.  55 

3.  45 

- 6.  40 

0.  00 

Only  data  for  these  configurations  are  included.  At  ONERA 
only  Configuration  5 in  addition  to  die  basic  airfoil  was  tested. 


Figure  5,  2 Flap  configurations 
investigated 
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Free  transition 
Wind  tunnel  DFVLR-AVA 


Figure  5,  3 Design  pressure 
distribution 
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MODEL  INSTALLATION  IN  THE  S MA  TRANSONIC  WIND  TONNEL 

b.  ONERA  S3MA 
Figure  5.4  Test  set-up 
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c.  Details  of  the  wake  probes(ONERA) 


Figure  5.  4 Concluded 
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a.  DFVLR  lxl  Meter  Transonic  Tunnel 
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^ wake  measurement  section 


b.  ONERA  S3MA 


Mach  number  distribution  (empty  test  section) 


Figure  5,  5 Empty  test  section  Mach  number  distribution 


Microphone  mounted  on  the  top  wall 
one  chord  upstream  of  the  model 
leading  edge 


Figure  5.  6 Noise  level  (ONERA  S3MA) 


A5-22 


004  0-80 

CD  0.70 

003  060 

0 50  - 

Q02  0.40  - 

0.30, , 

0.01  0.20  - 


See  Fie 
\1 

3ure  5.8c 

Jt 

Si 

1-J 

/ 

a 

iSee  Figure  5.8q 
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See  Table  5.  5 


Figure  5,  7 Effect  of  Reynolds  number  and 
transition  fixing  - Aerodynamic 
coefficients 
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1 *See  Table  5.5 


Figure  5.  8 Effect  of  Reynolds  number  and  transition  fixing  - Pressure  distributions 
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Figure  5.  9 Aerodynamic  coefficients 
Angle  of  attack  variation 


Figure  5,  10  Aerodynamic  coefficients 
, Mach  number  variation 
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Note:  See  Table  5.  6 for  test  conditions  and 
aerodynamic  coefficients 


6.  AEROFOIL  RAE  2822  - PRESSURE  DISTRIBUTIONS,  AND 
BOUNDARY  LAYER  AND  WAKE  MEASUREMENTS 

by 

P.  H.  Cook,  M.  A.  McDonald  and  M.  C.  P.  Firmin 
Royal  Aircraft  Establishment,  Farnborough,  Hants,  United  Kingdom 


1 . INTRODUCTION 

The  examples  presented  have  been  selected  to  give  a range  of  conditions  from  wholly  subcritical  flow 
to  conditions  where  a comparatively  strong  shock  wave  exists  in  the  flow  above  the  upper  surface  of  the 
aerofoil.  In  at  least  one  example  some  boundary  layer  separation  occurs  due  to  the  shock  wave  but  reattach- 
ment occurs  ahead  of  the  trailing  edge  of  the  aerofoil. 

The  data  include  surface  pressure  measurements  and  mean  flow  boundary  layer  and  wake  profiles  deduced 
from  traverses  of  pitot  and  static  pressure  measuring  probes.  Where  the  measurements  have  been  made  close 
to  the  aerofoil  (ze  x/c  < 1.025)  the  probes  have  been  mounted  from  within  the  model,  thus  keeping  the 
probe  support  interference  to  a minimum. 

In  all  examples  presented,  attempts  have  been  made  to  fix  boundary-layer  transition  near  to  the  lead- 
ing edge  of  the  aerofoil  (x/c  = 0.03  or  x/c  = 0.11),  but  as  the  measurements  were  made  for  a range  of 
Reynolds  numbers  and  Mach  numbers,  in  some  cases  without  changing  the  transition  trip,  the  roughness  size 
may  be  larger  than  would  normally  be  used  at  the  higher  Reynolds  numbers.  In  some  examples  the  presence 
of  the  roughness  has  clearly  had  a strong  local  effect  on  the  pressure  distribution.  The  local  disturbance 
to  the  boundary  layers  has  not  been  measured  but  the  downstream  developments,  of  course,  include  the 
influence  of  the  trip. 

In  parts  of  the  flow  the  normal  boundary- layer  assumptions  are  violated  by  the  normal  pressure 
gradients  which  are  significant  near  the  trailing  edge  of  the  aerofoil  and  in  the  region  of  a shock  wave. 
Ideally  it  is  necessary  to  take  account  of  the  normal  pressure  gradients  in  defining  the  boundary  layer 
integral  parameters  and  in  one  example  the  data  are  presented  with  and  without  allowance  for  the  normal 
pressure  gradients  (Case  9 - configurations  Cl  and  C2  respectively).  Where  boundary  layers  are  measured 
downstream  of  a shock  wave  the  total  pressure  measured  by  the  pitot  tube  is  affected  by  the  total  head  loss 
due  to  the  shock  wave.  However  the  edge  of  the  boundary  layer  was  usually  well  defined.  For  traverses 
made  in  the  near  wake  the  measurements  have  been  treated  as  two  separate  boundary  layers,  without  extra- 
polation to  a surface  but  with  the  division  between  the  two  parts  taken  at  the  point  of  minimum  velocity 
ratio.  Examples  are  given  of  traverses  made  well  behind  tb^  trailing  edge  of  the  aerofoil  the  purpose  of 
which  has  been  to  determine  the  total  drag.  Consequently  the  traverse  has  included  as  far  as  possible  the 
complete  region  behind  the  shock  wave  as  well  as  the  viscous  wake.  The  definition  of  momentum  thickness 
is  then  different  from  that  used  for  the  boundary  layers  where  shock  losses  outside  the  viscous  layer  are 
excluded . 

In  the  data  reduction  it  has  been  assumed  that  the  flow  is  two-dimensional,  and  so  the  surface 
pressure  distribution  measured  near  the  centre  section  of  the  aerofoil  (see  Fig  6.4)  has  been  used  in 
nearly  all  cases  as  the  value  of  the  static  pressure  at  the  aerofoil  surface  for  determining  the  velocity 
profiles  and  any  variation  of  the  static  pressure  within  a profile  is  only  taken  into  account  if  actual 
measurements  exist.  The  variation  of  the  static  pressure  through  the  boundary  layer  and/or  wake  has 
normally  been  obtained  from  a traverse  at  one  spanwise  station  and  used  at  others.  Although  for  the  main 
part  of  the  data  this  assumption  is  satisfactory,  there  are  cases,  for  instance  when  the  boundary  layer  is 
close  to  separation,  where  a significant  difference  may  exist.  The  data  presented  in  the  tables  have  as 
far  as  possible  been  presented  so  that  re-analysis  is  possible  by  the  reader. 

2.  BOUNDARY  LAYER  AND  WAKE  ANALYSIS 


2.1  Measured  profiles 


The  local  Mach  number  (M^) , within  the  boundary  layer  or  wake,  has  been  obtained  from  values  of 

pc  ' 
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total  pressure  (P^)  and  static  pressure  (P^)  at  the  measurement  point  from  the  equation 
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, the  measured  value  of  the  pitot  pressure,  and 
and  is  given  by 


ML  can  be  obtained  directly. 


(2) 


Thus  for  Ml  > 1 equations  (1)  and  (2)  were  solved  by  iteration.  Where  the  variation  of  static  pressure 
has  not  been  measured  at  the  appropriate  x/c  location,  the  static  pressure  is  assumed  to  be  constant 
through  the  layer.  The  static  pressure  used  in  determining  the  local  conditions  is  quoted  for  each  point 
or  profile  as  appropriate. 


In  regions  of  the  flow  where  the  static  pressure  varies  significantly  across  the  boundary  layer, 
such  as  the  trailing  edge  region,  the  velocity  ratio  (u/Up)  has  been  defined  by  assuming  that  the  total 
temperature  is  constant  throughout  the  flow  and  that  the  reference  velocity  can  be  determined  from  the 
local  static  pressure  and  the  total  pressure  at  the  edge  of  the  boundary  layer.  When  the  static  pressure 
is  taken  as  constant  through  the  layer  the  same  assumptions  apply  except  that  the  local  static  pressure  is 
taken  to  be  the  value  measured  at  the  surface.  Thus  the  quantities  measured  in  the  boundary  layer  are 
referred  to  a fictitious  flow  which  has  the  same  static  pressure  distribution  as  measured,  but  a constant 
total  pressure  equal  to  that  at  the  edge  of  the  boundary  layer.  With  these  assumptions  we  get; 
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and  is  the  Mach  number  of  the  undisturbed  stream  and  (Cp)p  is  the  coefficient  of  static  pressure. 

2.2  Calculation  of  boundary  layer  integral  quantities 

The  definitions  of  the  displacement  and  momentum  thicknesses,  for  compressible  flow,  are  usually 
taken  as 


and 


(6) 


(7) 


when  the  usual  boundary  layer  assumptions  are  made.  However,  near  the  trailing  edge  of  an  aerofoil,  if 
account  is  to  be  taken  of  the  change  in  static  pressure  across  the  layer  when  determining  the  decrement  in 
mass  or  momentum  flux  through  the  boundary  layer  then  the  definitions  need  modification.  In  the  data 
presented  here  the  following  definitions  are  used, 


and 


I pPuPdz  = I ppupV  - ^)dz 
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which  differ  slightly  from  those  recommended  by  Myring  for  use  in  making  comparisons  with  calculations. 

The  main  difference  is  that  Myring  takes  the  reference  density  and  velocity  as  those  for  the  equivalent 

inviscid  flow  for  z £ 6*  with  constant  values  for  0 ^ z $ 6*  , whereas  we  use  as  reference  the  density 

and  velocity  of  a fictitious  flow  defined  by  the  total  pressure  at  the  edge  of  the  boundary  layer  and  the 
measured  local  static  pressure  across  the  layer  as  noted  above.  Also  the  definition  for  momentum  thickness 
is  different*. The  value  obtained  with  Myring's  definition,  but  with  the  reference  quantities  used  here,  may 
be  up  to  4%  greater  near  the  trailing  edge  than  the  values  quoted.  For  the  displacement  thickness  the  two 
definitions  are  equivalent. 

2 

For  convenience,  values  of  ppUp  and  ppUp  were  obtained  as  ratios  to  their  values  at  the  wall  or 
near  the  centre  of  the  wake  (ie  point  of  lowest  total  pressure).  The  values  of  pp  , Up  , Mp  , (Cp)p  at 

the  wall  or  centre  of  the  wake  are  termed  respectively  pw  , Uw  , My  , (Cp)w  . Thus 


2 

* A reassessment  of  Myring's  proposals  is  given  by  Zwaaneveld  . 
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The  experimental  values  for  6*  and  0 were  then  obtained  by  numerical  integration  of  Eq.(8)  and  (9) 
using  Eq.(10)  and  (11).  As  described  in  the  next  section  analytic  expressions  were  used  to  extend  the 
profiles  to  the  wall  from  the  measured  point  nearest  to  the  wall. 

2.3  Extrapolation  of  the  measured  profiles  to  the  surface 

The  extrapolation  is  based  on  the  logarithmic  form  of  the  velocity  profiles  given  by  Winter  and 
Gaudet^  and  the  corresponding  equation  for  the  viscous  sublayer. 


and  Re  is  the  Reynolds  number  for  the  experiments  and  based  on  the  aerofoil  chord  and  T is  the 
corresponding  stagnation  temperature  in  K . 

From  the  values  of  u/Up  deduced  previously  it  is  possible  using  Eq.(14)  to  obtain  an  apparent  skin 
friction  coefficient  (Cf)  as  a function  of  height  above  the  aerofoil  surface,  which  can  then  be  used  to 
extrapolate  the  profile  to  the  aerofoil  surface  using  in  addition  the  profile  for  the  viscous  sublayer  as 
given  in  Eq .(15).  In  practice  a mean  value  has  been  obtained  for  the  skin  friction  coefficient  by 
averaging  the  values  obtained  for  all  measured  points  with  u/Up  $ 0.6  or,  where  there  are  less  than 
three  points  meeting  this  condition,  by  averaging  the  values  for  the  three  points  closest  to  the  surface. 
The  spread  of  values  used  is  indicated  by  the  vertical  bars  in  Fig  6.6  with  the  symbol  indicating  the 
value  used  in  the  extrapolation  to  the  surface*.  The  profile  is  assumed  to  change  to  the  form  of  the 
viscous  sublayer  at  the  point  where  the  two  equations  intersect,  te 


10.133 


(17) 


A check  was  made  to  see  that  measurements  were  not  used  in  the  extrapolation  procedure  if  they  were 
within  the  sublayer  thickness  of  the  surface.  This  did  not  occur  unless  the  boundary  layer  was  close  to 
separation. 


The  contributions  to  the  displacement  and  momentum  thicknesses  from  the  first  measured  point  to  the 
surface  were  then  obtained  by  numerical  integration  using  Eq.(14)  and  (15),  with  Eq.(3)  and  (4)  to  derive 
the  density  ratio. 

* N’ear  the  trailing  edge,  the  larger  height  of  the  vertical  bar  is  caused  by  the  boundary  layer  not 
obeying  the  law  of  the  wall  form  up  to  u/Up  = 0.6  , as  the  boundary  layer  approaches  separation. 


A<>-4 


DATA  SET 
Aerofoi 1 


3. 

1. 


1.1  Aerofoil  designation 

1.2  Type  of  aerofoil 

1.2.1  aerofoil  geometry 
nose  radius 
maximum  thickness 
base  thickness 

1.2.2  design  condition 

design  pressure  distribution 

1.3  Additional  remarks 

2 . Model  geometry 

2.1  Chord  length 

2.2  Span  (exposed) 

2.3  Actual  model  co-ordinates  and 
accuracy 

2.4  Maximum  thickness 

2.5  Base  thickness 

3.  Wind  tunnel  (Test  conditions  in  brackets) 

3. 1 Designation 

3.2  Type  of  tunnel 

3.2.1  stagnation  pressure 

3.2.2  stagnation  temperature 

3.2.3  humidity 

3.3  Test  section 

3.3.1  dimensions 

3.3.2  type  of  walls 


3.4  Flow  field 

(empty  test  section) 


3.4. 1 

reference  static  pressure 

3.4.2 

flow  angularity 

3.4.3 

Mach  number  distribution! 

3.4.4 

pressure  gradient  ! 

3.4.5 

turbulence/noise  level 

3.4.6 

roof/floor  boundary  layer 

Tests 

4.1  Type  of  measurements 

L 


RAE  2822 

rear-loaded,  subcritical,  roof-top  type  pressure 
distribution  at  design  conditions.  Designed  by 
second  order  method  given  in  Ref  4 

see  Fig  6.1  and  Table  6.1 

0.00827  chord 

0.121  chord 

0 

M = 0.66  , C = 0.56  (ct  = 1.06°) 

00  L 

see  Fi,g  6.2  and  Ref  5 

characteristics  of  aerofoil  section  are  described  in 
Ref  5 


0.61  m 
1.83  m 

see  Table  6. 1 


73.76  mm 

0.06  mm  (0.0001c) 


RAE  8ft  x 6ft  transonic  wind  tunnel 
continuous,  closed  circuit 
10  to  355  kN/m2  (36  to  100  kN/m2) 
290  to  323  K (308  to  323  K) 

<0.003  absolute  humidity 


height  = 1.83  m,  width  * 2.43  m,  rectangular  with 
corner  fillets  160.5  ram  * 45° 

1.6%  slotted  side-walls  having  5 slots  5.84mm  wide 
at  353  mm  centres  symmetrical  about  the  centre  line 
of  each  wall,  solid  roof  and  floor,  large  volume 
single  plenum  chamber 


plenum  chamber 

±0.03°  in  the  incidence  plane 

±0.125°  in  the  plane  normal  to  the  incidence  plane 

AM  < ±0.001  on  the  centre  line  in  the  region  0,75  m 
upstream  to  1.25  m downstream  of  0.25c  for 
0.3  < M < 0.8 

see  Fig  6.3  (from  Ref  6) 

not  measured,  approximately  4%  to  5%  of  the  test 
section  semi-height  at  the  model,  no  special 
treatment 


surface  pressures 

wake  pitot  and  static  pressures 

boundary  layer  pitot  and  static  pressures 

oilflow  determination  of  flow  separations 


X. 


4.2  Tunnel/model  dimensions 


4.2.1  height/chord  ratio 

4.2.2  width/chord  ratio 

4.3  Flow  conditions  included  in  present 
data  base 


4.3. 1 

angle  of  attack 

CN 

CO 

Mach  number 

4.3.3 

Reynolds  number 

4.3.4 

transition 

- transition  fixing 

4.3.5 

temperature  equilibrium 

Instrumentation 


3.0  i 

[ NB  model  mounted  vertically 

4.0  ) 

see  Table  6.2 

fixed 

ballotini  (glass  spheres),  see  Table  6.2 
yes 


5.1  Surface  pressure  measurements 

5.1.1  pressure  holes 
- size 


- position 


0. 

35 

mm 

diameter 

x/c 

- 0 

to  0.01875 

0. 

65 

mm 

diameter 

x/c 

= 0, 

.02709  to 

0.95 

0. 

35 

mm 

diameter 

x/c 

- 0 

.975  to  1 

.0 

depth/diameter  ratio  — 2.0 

see  Table  6.3  and  6.4,  and  Fig  6.4 
tunnel  centre  line  at  y/c  * 1.625 


5.1.2  type  of  transducer  and  scanning  differential-pressure  capsule-manometers  with 


devices 

stagnation  reference  pressure.  1 atmosphere  range 
calibrated  to  give  ±0.03%  FSD  accuracy.  Pressure 
readings  frozen  when  steady  and  then  scanned 

2 Wake  measurements 

5.2.1  type 

pitot  static 

- size 

0.5  ram  OD  1.0  mm  0D 

0.25  riiin  ID 

5.2.2  locations 

see  Table  6.5 

5.2.3  type  of  transducers  and 
scanning  devices 

5.2.3. 1 pressure  measurements 

as  5.1.2 

5. 2. 3.2  positional  measurements 

x/c  * 1.0  and  1.025,  thin-film  potentiometers 
calibrated  to  ±0.05  mm  accuracy 

x/c  = 2.0,  tunnel  centre-line-rig  roll-unit  giving 
±0.5  nm  accuracy 

3 Boundary-layer  measurements 

5.3.1  type 

pitot  static 

- size 

rectangular  (x/c  < 0.6)  1.0  mn  OD 

1 .2  mm  x 0. 1 5 mn  overall 

1,0  mm  x 0.05  mm  orifice 
circular  (x/c  *>  0.6) 

0.5  mn  0D 

0.25  mn  ID 

5.3.2  locations 

see  Table  6.5 

5.3.3  type  of  transducers  and 
scanning  devices 

5.3.3. 1 pressure  measurements 

as  5.1.2 

5. 3. 3.2  positional  measurements  thin-film  potentiometers  calibrated  to  give  an 

accuracy  of  travel  of  0.1%  FSD  for  a range  varying 
between  10  mm  and  40  mn 


5.5  Flow  visualization 


5.5.2  surface  flow 


oilflow  recorded  on  video  tape  (case  10) 
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6.  Data 

6. 1 Accuracy  (wall  interference  excluded) 

6.1.1  angle  of  attack  setting 

6.1.2  free  stream  Mach  number 

- setting 

- variation  during  one  boundary 
layer  or  wake  traverse 

6.1.3  pressure  coefficients 

6.1.7  remarks 

6.2  Wall  interference  corrections 
6.2.1  angle  of  attack 


6.2.2  blockage 

6.2.3  streamline  curvature 
6.3  Presentation  of  data 

6.3.1  aerodynamic  coefficients 

6.3.2  surface  pressures 

6.3.3  boundary  layer  quantities 

6.3.4  wall  interference  corrections 
included? 

6.3.5  corrections  for  model  deflection 

6.3.6  empty  test  section  calibrations 
taken  into  account? 

6.3.7  other  corrections  included? 

6.3.8  additional  remarks 

C.t  and  C deduced  from: 

N m 


z/c 


±0.01° 


10.001 

±0.002 


AC  < ±0.0026 
P 

< ±0.0064 


Re 

Re 


6.5  x 10 
2.7  x io6 


datum  angle  of  attack  determined  from  measurements 
made  on  a symmetrical  aerofoil 


CCL 

“ -r  6o 


2 s. 


(i  CL  + 0 


radians 


ACl  = 


AC  = 
m 

with 


- 2 (eh) 


1CL 


M 

<0.7 

0.725 


-0.065  ± 8% 
-0.040 


0.175  t 17% 
0. 100 


(derived  experimentally  as  in  Ref  8 by  tests  with 
aerofoils  of  different  chord) 


6ncC.  3w. 

0 L . l 
NB  - w.  « — r — and  — — 

l.  h 3x 


6icCl 


8h 


see  Ref  7 

set  to  zero  by  selecting  slot  width 
see  Ref  8 


see  6.2.1 


, C and  - see  Table  6.2 

N m L) 

Cp  and  p/H  vs  x/c  see  Table  6.7  and  Fig  6.5 

u/U  , C vs  z/c  see  Table  6.8 

p ^static 

, 6*  , 0 , H see  Table  6.9  and  Fig  6.6 

no 

wing  twist  measured  and  found  to  be  <0.01° 
yes 


’displacement*  correction  to  position  of  circular 
section  pitot  tubes  of  0.18  x OD  (Az/c  - 0.00015),  no 
correction  to  position  of  rectangular  pitot  tubes 


Cp  - with  erroneous  manometer  readings  eliminated 
x/c  - design  values  for  pressure  holes 
NB  - the  manometers  were  read  in  groups  designated 
by  Bank  number.  The  variation  of  Mach  number 
with  Bank  number  is  given  in  Table  6.7  and  the 
associated  x/c  positions  can  be  obtained 
from  Tables  6.3  and  6.6 

datum  for  boundary  layers  the  model  surface,  datum 
for  wakes  the  chordal  plane  except  x/c  - 1.025 
where  the  datum  is  arbitrary 


Ad-  7 


6.4 


6.5 


7. 


1 


2 


3 


4 


5 


6 


7 


8 


8. 

c(C) 

C„ 


Cm 

CN 

C (CP) 
P 


Vp 

h 

H 


Tables  6.7  and  6.8 


Were  tests  carried  out  in  different 
facilities  on  the  current  aerofoil? 


the  contents  of  these  tables  are  available  on 
paper  tape 


To  be  contacted  for  further 
information  on  tests 


Mr  M.C.P.  Firmin 
Mr  P.H.  Cook 
Aerodynamics  Department, 

Royal  Aircraft  Establishment, 
Farnborough. 


References 


D.F.  Myring 


J.  Zwaaneveld 


K. G.  Winter 

L. Gaudet 


M.C.P.  Firmin 
G.F.  Moss 

D.G.  Mabey 


H.C.  Garner 
E.W.E.  Rogers 
W.E.A.  Acum 
E.C.  Maskell 


The  effects  of  normal  pressure  gradients  on  the  boundary  layer  momentum  integral 
equation. 

RAE  Technical  Report  68214  (1968) 

Comparison  of  various  methods  for  calculating  profile  drag  from  pressure  measure- 
ments in  the  near  wake  at  subcritical  speeds. 

AGARD-CP- 1 24  Paper  No. 10  (1973) 

Turbulent  boundary  layer  studies  at  high  Reynolds  number  at  Mach  numbers  between 
0.2  and  2.8. 

ARC  R & M 3712  (1970) 

Second-order  method  for  estimating  the  subcritical  pressure  distribution  on  a 
two-dimensional  aerofoil  in  compressible  inviscid  flow. 

TD  Memorandum  ESDU  72025  (1973) 

Proposals -for  investigation  of  shock  wave  boundary  layer  interactions  in  the  RAE 
8ft  x 6 ft  (2.4m  x 1.8m)  transonic  wind  tunnel. 

RAE  Technical  Memorandum  Aero  1285  (1971) 

Boundary  layer  transition  measurements  on  the  AEDC  10°  cone  in  three  RAE  wind 
tunnels  and  their  implications. 

RAE  Technical  Report  76077  (1976) 

Subsonic  wind  tunnel  wall  corrections. 

AGARDograph  109  (1966) 


M.C.P.  Firmin  Detailed  exploration  of  the  compressible  viscous  flow  over  two-dimensional 
T.A.  Cook  aerofoils  at  high  Reynolds  numbers. 

(Lecture,  International  Council  of  Aeronautical  Sciences  6th  Congress,  Munich, 
September  1968) 

RAE  Technical  Memorandum  Aero  1076  (1968) 

ICAS  Paper  68-09 

List  of  symbols^ 
chord  length 
drag  coefficient 

local  skin  friction  coefficient  based  on  conditions  at  the  wall  (see  section  2.2) 
lift  coefficient 


pitching  moment  coefficient  (Ref  0.25c) 
normal  force  coefficient 


pressure  coefficient 

critical  pressure  coefficient 

pressure  coefficient  at  point  P 

height  of  tunnel 

total  head  pressure,  also  6*/0 


Moj(M)  free-stream  Mach  number 


"l 


local  Mach  number 


M 


P 


Mach  number  defined  by  local  static  pressure  and  the  total  pressure  at  the  edge  of  the  boundary 
layer  or  wake 


t Additional  symbols  in  brackets  are  used  in  line-printer  output. 


AO-8 


surface  static  pressure 
total  pressure 


P 

p, 

Re (RE)  free-stream  Reynolds  number 

t maximum  thickness  of  aerofoil  section 

u(U)  local  velocity  within  the  boundary  layer  or  wake 

Up (UP)  velocity  obtained  from  the  pitot  pressure  measured  at  the  edge  of  the  boundary  layer  or  wake  and 
static  pressure  measured  at  the  appropriate  value  of  z/c 

Uw  value  for  Up  at  wall  or  centre  of  the  wake 

u*  equivalent  incompressible  friction  velocity  (see  Ref  3) 

non-dimensional  mean  wall-interference  velocity  at  mid-chord 

x(X)  chordwise  ordinate  (datum  at  leading  edge) 

y(Y)  spanwise  ordinate  (datum  76  mm  outside  working  section  at  the  tunnel  roof,  see  Fig  6.4) 

(y/c  = 1.625  for  tunnel  centre  line) 

z(Z)  section  ordinate,  also  position  in  the  boundary  layer  from  the  model  surface  and  the  distance 

across  the  wake 


a (ALPHA)  geometric  incidence 


z/c  for  u/Up  = 0.995 

interference  parameter  associated  with  w^ 

interference  parameter  associated  with  streamline  curvature 


displacement  thickness 
momentum  thickness 


corrected  for  normal  static  pressure  gradient 
when  measured,  see  Eq.(8)  and  (9) 


kinematic  viscosity  at  edge  of  boundary  layer 

Pp  density  at  point  in  boundary  layer  defined  in  the  same  way  as 

p p at  the  wall  or  centre  of  the  wake 

w t 


A6-9 


X/C 


0.00000 
0.00060 
0.00241 
0.00541 
0.00961 
0.01498 
0.02153 
0.02923 
0.03806 
0.04801 
0.05904 
0.07114 
0.08427 
0.09840 
0.11349 
0.12952 
0.1 4645 
0.16422 
0.18280 
0.20215 
0.22221 
0.24295 
0.26430 
0.28622 
0.30866 
0.33156 
0.35486 
0.37851 
0.40245 
0.42663 
0.45099 
0.47547 
0.50000 
0.52453 
0.54901 
0.57336 
0.59754 
0.62149 
0.64514 
0.66845 
0.69134 
0.71378 
0.73570 
0.75705 
0.77778 
0.79785 
0.81720 
0.83578 
0.85355 
0.87048 
0.88651 
0.90160 
0.91574 
0.92886 
0.94096 
0.95200 
0.96194 
0.97077 
0.97847 
0.98502 
0.99039 
0.99459 
0.99759 
0.99940 
1.00000 


Table  6.  I 


SECTION  R AE  2822 
STATION  V / C * 1.504 


RESIGN  ORDINATES 
2/C 


UPPER 

LOWER 

UPPER 

0.00000 

0.00000 

0.00000 

0.00316 

0.00316 

0.00323 

0.00631 

0.00631 

0.00642 

0.00942 

0.00944 

0.00945 

0.01248 

0.01256 

0.01269 

0.01549 

0.01565 

0.01579 

0.01844 

0.01871 

0.01875 

0.02135 

0.02172 

0.02163 

0.02422 

0.02469 

0.02445 

0.02706 

0.02759 

0.02726 

0.02987 

0.03042 

0.03004 

0.03264 

0.03317 

0.03280 

0.03536 

0.03584 

0.03552 

0.03801 

0.03843 

0.03817 

0.04059 

0 . 04093 

0.04073 

0.04307 

0.04333 

0.04321 

0.04546 

0.04561 

0.04558 

0.04773 

0.04777 

0.04778 

0.04987 

0.04981 

0.04987 

0.05188 

0.05169 

0.05187 

0.05375 

0.05343 

0.05377 

0.05547 

0.05499 

0.05556 

0.05703 

0.05638 

0.05713 

0.05841 

0.05755 

0.05848 

0.05963 

0.05846 

0.05967 

0.06066 

0.05905 

0.06070 

0.06150 

0.05924 

0.06155 

0.06213 

0.05897 

0.06220 

0.06256 

0.05822 

0.06263 

0.06278 

0.05698 

0.06285 

0.06277 

0.05526 

0.06286 

0.06253 

0.05310 

0.06261 

0.06203 

0.05056 

0.06212 

0.06125 

0.04772 

0.06135 

0.06019 

0.04464 

0.06030 

0.05885 

0.04140 

0.05895 

0.05722 

0.03804 

0.05733 

0.05534 

0.03463 

0.05547 

0.05326 

0.03121 

0.05339 

0.05099 

0.02781 

0.05112 

0.04857 

0.02449 

0.04857 

0.04603 

0.02129 

0.0461? 

0.04338 

0.01823 

0.04338 

0.04064 

0.01536 

0.04075 

0.03785 

0.01269 

0.03795 

0.03502 

0.01024 

0.03514 

0.03218 

0.00803 

0.03231 

0.02935 

0.00605 

0.02948 

0.02655 

0.00431 

0.02670 

0.02382 

0.00283 

0.02397 

0.02115 

0.00159 

0.02131 

0.01858 

0.00060 

0.01874 

0.01611 

-0.00016 

0.01627 

0.01377 

-0.00069 

0.01393 

0.01156 

-0.00103 

0.01170 

0.00951 

-0.00120 

0.00964 

0.00762 

-0.00121 

0.00775 

0.00592 

-0.00111 

0.00606 

0.00440 

-0.00093 

0.00455 

0.00309 

-0.00072 

0.00326 

0.00200 

-0.00050 

0.00218 

0.00114 

-0.00030 

0.0013? 

0.00051 

-0.00014 

0.00069 

0.00013 

-0.00004 

0.00030 

0.00000 

0.00000 

0,00000 

MEASURED  ORDINATES 
Z/C 


FRROR 

LOWER 

FRROR 

0.00000 

0.00000 

0.00000 

0.00006 

0.00317 

0.00001 

0.00011 

0.00658 

0.00027 

0.00003 

0.00957 

0.00013 

0.00021 

0.01273 

0.00017 

0.00030 

0.01580 

0.00015 

0.00031 

0.01880 

0.00010 

0.00028 

0.02180 

0.00007 

0.00023 

0.02472 

0.00003 

0.00020 

0.02761 

0.00003 

0.00016 

0.03042 

0.00000 

0.00016 

0.03315 

-0.00002 

0.00016 

0.03584 

-0.00001 

0.00016 

0.03844 

0.00001 

0.00015 

0.04094 

0.00001 

0.00014 

0.04333 

0.00000 

0.00012 

0.04561 

-0.00000 

0.00005 

0.04775 

-0.00002 

0.00000 

0.04977 

-0.00003 

0. 00002 

0.05167 

-0.00002 

0.00002 

0.05340 

-0.00002 

0.00009 

0.05498 

-0.00001 

0.00011 

0.05638 

-0.00000 

0.00007 

0.05753 

-0.00001 

0.00005 

0.05843 

-0.00003 

0.00004 

0.05900 

-0.00005 

0.00005 

0.05919 

-0.00005 

0.00006 

0.05893 

-0.00004 

0.00007 

0.05817 

-0.00006 

0.00007 

0.05689 

-0,00009 

0.00008 

0.05515 

-0.00010 

0.00008 

0.05297 

-0.00013 

o.oooio 

0.05044 

-0.00012 

0.00010 

0.04761 

-0.00011 

0.00010 

0.04452 

-0.00012 

o.oooio 

0.04127 

-0.00013 

0.00011 

0.03791 

-0.00013 

0.00012 

0.03463 

-0.00000 

0.00013 

0.03110 

-0.00011 

0.00013 

0.02770 

-0.00011 

0.00000 

0.02438 

-0.00011 

0.00010 

0.02118 

-0.00011 

0.00000 

0.01812 

-0.00011 

0.00011 

0.01524 

-0.00012 

0.00011 

0.01256 

-0.00013 

0.00013 

0.01013 

-0.00012 

0.00014 

0.00792 

-0.00011 

0.00014 

0.00594 

-0.00011 

0.00014 

0.00422 

-0.00010 

0.00015 

0.00273 

-0.00010 

0.00016 

0.00149 

-0.00011 

0.00016 

0.00049 

-0.00011 

0.00016 

-0.00027 

-0.00012 

0.00016 

-0.00081 

-0.00011 

0.00014 

-0.00113 

-0.00010 

0.00013 

-0.00125 

-0.00005 

0.00013 

-0.00125 

-0.00004 

0.00014 

-0.00113 

-0.00002 

0.00015 

-0.00094 

-0.00000 

0.00017 

-0.00071 

0.00001 

0.00018 

-0.00048 

0.00002 

0.00019 

-0.00026 

0.00004 

0.00018 

-0.00009 

0.00005 

0.00018 

0.00001 

0.00004 

0.00000 

0.00000 

0.00000 

Case  number  ! 1 

2 

3 

6 

7 

8 

9 

10 

12 

13 

1 3A 

0.676 

0.676 

0.600 

0.725 

0.725 

0.728 

0.730 

0.750 

0.730 

0.745 

0.740 

o 

a 

2.40 

-2.18 

2.57 

2.92 

2.55 

3.22 

3.19 

3.19 

3.19 

3.19 

3.19 

Re  x 1 0~6  (based 
on  chord) 

fi 

! 

6.3 

6.5 

6.5 

6.5 

6.5 

6.2 

n 

n 

a 

Transi- 

tion 

trip 

Diame  ter 
(mm) 

0.127 

0.127 

1.270 

0.254 

0.254 

0.254 

0.762 

0.762 

0.762 

0.762 

0.762 

x/c 

0.11 

0.11 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

0.03 

Probe 

configuration 

B 

B 

B 

B 

B 

B 

Cl 

C2 

D1 

Cl 

c 

D 

D 

C2 

s< 

0.566 

-0.121 

0.522 

0.743 

0.658 

0.802 

0.803 

0.743 

0.721 

0.705 

0.733 

Cm  (0.25c) 

-0.082 

-0.095 

-0.090 

-0.100 

-0.099 

-0.106 

-0.078 

-0.087 

-0.086 

CD 

0.0085 

0.0079 

0.0101 



0.0127 

0.0107 

0.0 1 75 

0.0168 

0.0242 

0.0133 
0.01 34 

- 

0.0188  ^ 

NB  1)  see  table  6.5  for  probe  configurations. 

2)  Case  9 - Configuration  C2  is  the  results  of  Cl  analysed 
with  the  assumption  of  constant  static  pressure  across 
the  boundary  layer  or  wake. 

Configuration  D1  measurements  include  repeats 

of  Cl. 

3)  Case  12  - Configuration  D measurements  include  repeats 
of  C. 


DESIGN  LOCATION  OF  SURFACE  PRESSURE  HOLES 
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MEASURED  LOCATION  OF  SURFACE  PRESSURE  HOLES 
(Accuracy  of  measurement  * ±0.00004) 
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SURFACE  PRESSURE  HOLE  CONNECTIONS 
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Table  6.7 

SURFACE  PRESSURE  DISTRIBUTION 


CASE  1 M 

- 0.676  ALPHA 

- 2.40  RE  = 5700000 

BANK 

MACH  NO 

H(KN/SQ.M) 

REYNOLDS  NO 

1 

0.6768 

84.29 

5678000 

2 

0.6766 

84.48 

5690000 

3 

0.6773 

84.48 

5692000 

4 

0.6769 

84.43 

569 1000 

UPPtR 

: SURFACE 

LOWtR  SURFACt 

x/c 

P/H 

CP 

X/C 

R/H 

CP 

0.9938 

0.7679 

0.1449 

0.0000 

0.9330 

0.8359 

0.9875 

0.7671 

0.1328 

0.0002 

0.9799 

1.0348 

0.9750 

0.7611 

0.1075 

0.0008 

0.9944 

1.0962 

0.9500 

0.7491 

0.0567 

0.0016 

0.9985 

1.1135 

0.9250 

0.7350 

-0.0030 

0 . 0026 

0.9941 

1.0946 

0.9000 

0.7223 

-0.0570 

0.0036 

0.9825 

1.0456 

0.8750 

0.7105 

-0.1070 

0.0048 

0.96e 1 

0.9847 

0.8500 

0.6988 

-0.1565 

0.0060 

0.9539 

0.9243 

0.8250 

0.6875 

-0.2043 

0.0073 

0.9386 

0.e598 

0.8000 

0.6770 

-0.2477 

0.0087 

0.9275 

0.8124 

0.7750 

0.6665 

-0.2920 

0.0104 

0.9136 

0.7538 

0.7500 

0.6564 

-0.3348 

0.0125 

0.8982 

0.6886 

0.7000 

0.6347 

-0.4265 

0.0146 

0.8845 

0.6302 

O.o  771 

0.6261 

-0.4632 

0.0186 

0.8645 

0.5457 

0.6500 

0.6130 

-0.5186 

0.0271 

0.8392 

0.4384 

0.6196 

0.6004 

-0.5720 

0.0375 

0.8124 

0.3249 

0.6000 

0.5931 

-0.6029 

0.0500 

0.7901 

0.2296 

0.5750 

0.5631 

-0.6451 

0.0625 

0.7755 

0.1678 

0.5500 

0.5755 

-0.6773 

0.0750 

0.7640 

0.1190 

0.5250 

0.5665 

-0.7969 

0. 100C 

0.7452 

0.0391 

0.5000 

0.564b 

-0.7227 

0.1500 

0.7210 

-0.0632 

0.4  750 

0.5609 

-0.7393 

0.2000 

0. 7025 

-0.1416 

0.4500 

0.5590 

-0.7471 

0.2500 

0.6851 

-0.2157 

0.4250 

0.5569 

-0.7559 

0.3000 

0.6691 

-0.2834 

0.4000 

0.5545 

-0.7694 

0.3250 

0.6614 

-0.3158 

0.3750 

0.552d 

-0.7766 

0.3500 

0.6548 

-0.3441 

0.3500 

0.5523 

-0.7788 

0.3 750 

0.6513 

-0. 3589 

0.3250 

0.5524 

-0.7762 

0.4000 

0.651b 

-0.3575 

0.3000 

0.5496 

-0.7900 

0.4250 

0.6566 

-0.3365 

0 . 2800 

9.5443 

-0.8126 

0.4500 

0 . 6646 

-0.3024 

0.2500 

0.5412 

-0.8259 

0.4750 

0.6734 

-0.2651 

0.2208 

0.5465 

-0.6033 

0.5000 

0.6842 

-0.2169 

0.2000 

0.5474 

-9.7996 

0.5250 

0.6942 

-0.1747 

0.1500 

0.5397 

-0.8322 

0.5500 

0.7051 

-0.1264 

0. 1000 

0.5317 

-0.8661 

0.5  750 

0.7150 

-0.0865 

0.0750 

0.5  397 

-0.8705 

O.bOOO 

0.7252 

-0.0434 

0.0625 

0.5276 

-0.8833 

0.6196 

0.7317 

-0.0158 

0.0500 

0.5208 

-0.9122 

0.6500 

0.7421 

0.0279 

0.0375 

0.5096 

-U.9591 

0.6771 

0.7515 

0.0679 

0.0271 

0.4915 

-1.0355 

0.7000 

0.7567 

0.0984 

0 • 0 1 83 

0.4863 

-1.0575 

0.7500 

0.7728 

0.1581 

0.0146 

0.3091 

-0.9606 

0. 7750 

0.7786 

0.1828 

0.0125 

0.5232 

-0.9008 

0.6000 

A 

A 

0.0104 

0.5384 

-0.8367 

0.6250 

A 

A 

0.0087 

0.5490 

-0.7917 

0.8500 

0.7947 

0.2508 

0.00  73 

0.5626 

-0.7340 

0.6750 

0.7976 

0.2639 

0.0060 

0.5816 

-0.6536 

0.9000 

0.8011 

0.2770 

0.004b 

0.6052 

-0.5533 

0.9250 

0.8027 

0.2637 

0.0036 

0.6366 

-0.4205 

0.9500 

0.8020 

0.2308 

0.0026 

0.6649 

-0.3002 

0.9750 

0. 7968 

0.2588 

0.0016 

0.7205 

-0.0646 

0.98  75 

0.7910 

0.2343 

0.0008 

0.7585 

0.0965 

0.9936 

0.785  7 

0.2117 

0.000*2 

0.8387 

0.4361 

I W » — 
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Table  6 . 7 (continued) 

/ 

SURFACE  PRES S U REDISTR I B UT I ON 


CASE  2 M - 0.676  ALPHA  = -2 . 18  RE  = 5700000 
BANK  MACH  NO  H (KN/SQ.M)  REYNOLDS  NO 

1 0.6772  84.69  5707000 

2 0.6775  84.55  5699000 

3 0.6770  84.45  5690000 

4 0.6774  84.55  5699000 


UPPtK  SUKPACt 


A/C 

P/H 

CP 

0.4938 

0. 7794 

0.1862 

0.9875 

0.7753 

0.1690 

0.9750 

0.7674 

0.1356 

0.9500 

0.7526 

0.0729 

0.9250 

0.7398 

0.0186 

0.9U00 

0.7269 

-0.0276 

0.8750 

0.7186 

-0.0712 

0.8500 

0.7105 

-0.1052 

0.6250 

0 . 702 1 

-0.1411 

0 . 3000 

0.6943 

-0.1753 

0.7  750 

0.6870 

-0.2062 

0.7500 

0.6804 

-0.2343 

0.7000 

0.6663 

-0.2938 

0 • o 7 71 

0.6609 

-0.3167 

0.6500 

0.6511 

-0.3581 

0.6196 

0 . 64o9 

-0.3761 

0.6000 

0.6438 

-0.3895 

0.5750 

0.6397 

-0.4065 

0.5500 

0.6378 

-0.4145 

0.5250 

0.6366 

-0.4188 

0.5000 

0.6381 

-0.4134 

0.4750 

0.6390 

-0.4095 

0.4500 

0.6428 

-0.3937 

0.4250 

0.6450 

-0.3340 

0.4000 

0.64  77 

-0.3710 

0.3750 

0.6510 

-0.3570 

0.3500 

0.6555 

-0.3377 

0.3250 

0.6603 

-0.3178 

0.3000 

0.6639 

-0.3022 

0.2800 

0.6641 

-0.3017 

0.2500 

0.6711 

-0.2721 

0.2208 

0.6804 

-0.2325 

0.2000 

0.6864 

-0.2072 

0.1500 

0.7019 

-0.1415 

0.1000 

0.7226 

-0.0540 

0.0750 

0.7407 

0.0225 

0.0625 

0.7524 

0.0721 

0.0500 

0.7649 

0.1251 

0.0375 

0.7823 

0.1987 

0.0271 

0.802 1 

0.2316 

0.0186 

0.8265 

0.3349 

0.0146 

0.8489 

0.4302 

0 . 0 1 25 

0.8623 

0.5368 

0.0104 

0.8794 

0.6090 

0.0087 

0.8933 

0.6681 

0.0073 

0.9082 

0.7312 

0.0060 

0.9248 

0.8013 

0.0048 

0.9413 

0.8712 

0.U036 

0.9588 

0.9456 

0.0026 

0.9734 

1.0074 

0.0016 

0.9912 

1.0825 

0.0008 

0.9986 

1.1141 

0.U002 

0.9973 

1.1084 

LOWtK  tiUKP'sCL 


X/C 

P/-I 

CP 

0.0000 

0.9599 

0.9503 

O.C002 

0.9073 

0.7272 

0.0008 

0. 36bO 

0.5609 

0.0016 

0.3001 

0.2133 

0.0026 

0.7634 

0.1178 

0.CO36 

0.7233 

-0.0500 

0.UO48 

0.6890 

-0.1974 

0.0060 

0.6631 

-0 . 306d 

0.0073 

0.6427 

-0.3934 

0.0087 

0.6317 

-0.4399 

0.0104 

0.6211 

-0.4847 

0.0125 

O.6O0O 

-0.5402 

0.0146 

0.5933 

-0.5814 

0.0186 

0. 5b70 

-0.6295 

0.0211 

0.5833 

-0.6237 

0.C375 

0. 57b9 

—0.6637 

0.0500 

0.5732 

-0.6361 

0.0625 

0.5738 

—0.6836 

0.0  150 

0.51-.7 

-0.6801 

0.1000 

0.5744 

-0.6813 

0.1500 

0.5783 

-0.6645 

0.2000 

0.5756 

-0.6760 

0.2500 

0.5679 

-0.7087 

0.3000 

0.5600 

-0.7420 

0.3250 

0.5560 

-0.7592 

0.3500 

0.5540 

-0.7676 

0.3150 

0.5510 

-0.7547 

0.4000 

0.5667 

-0.7136 

0.4250 

0.5817 

-0.6501 

0.4500 

0. 5939 

-0.5773 

0.4750 

0.6157 

-0.5065 

0.5000 

0.6337 

-0.4319 

0.5250 

0.6491 

-0.3666 

0.550C 

0.6650 

-0.2994 

0.5 150 

0.6797 

-0.2371 

0.6000 

0.6934 

-0.1791 

0.6196 

0.7026 

-0.1403 

0.6500 

0.7165 

-0.0813 

0.6171 

0 • 72  d8 

-0.0292 

0.7000 

0.7319 

0.0095 

0.7500 

0. 7539 

0.0857 

0.  1150 

0.7636 

0.1184 

0.6000 

A 

ft 

0.6250 

ft 

ft 

0.C500 

0.7842 

0.2056 

O.b  150 

0.7887 

0.2245 

0.9000 

0. 1931 

0.2443 

0.9250 

0.7965. 

0.2585 

0.9500 

0.7981 

0.2653 

0.9150 

0. 1963 

0.2577 

0.9875 

0.7936 

0.2462 

0.9938 

0.7909 

0.2347 

■*c 


Table  6. 7 (continued) 


SURFACE  PRESSURE  DISTRIBUTION 


CASE  3 M=0.600  A|_PHA  = 2.57  KE=6300000 


bank 

MACH  NO 

H (KN/SQ.I-1) 

l 

0.6010 

101.7b 

2 

0.6007 

102.02 

3 

0.6004 

101.8b 

4 

0.6005 

101.83 

REYNOLDS  NO 
6333000 
6346000 
6337000 
6335000 


UPPtk  SUKFACt 


X/C 

P/H 

CP 

0.993b 

0.8085 

0.1256 

0.9875 

0.8059 

0.1123 

0.9750 

0.8011 

0.0882 

0.9300 

0.7924 

0.0441 

0.9250 

0.7813 

-0.0121 

0.9000 

0.7718 

-0.0603 

0.8750 

0.7626 

-0.1064 

0.8500 

0.7539 

-0.1506 

0.8250 

0.7435 

-0.1932 

O.aOOO 

0.7359 

-0.2417 

0.7750 

0.7274 

-0.2849 

0. 7300 

0.7205 

-0.3197 

0.7000 

0.7044 

-0.4011 

0.6771 

0 . 69  b 1 

-0.4331 

0.6300 

0.6889 

-0.4797 

0.6196 

0.6806 

-0.5214 

0 .6000 

0.6756 

-0.5467 

0.3750 

0.6689 

-0.5609 

0.5500 

0.6645 

-0.6028 

0.5250 

0.6596 

-0.6273 

0.3000 

0.6569 

-0.6412 

0.4  750 

0.6531 

-0 .6504 

0.4300 

0.6533 

-0.6597 

0.4250 

0.6522 

-0.6652 

0.4000 

0.6505 

-0. b72  5 

0.3750 

0.64db 

-0.68  1 1 

0.3500 

0.6462 

-0.6840 

0.3250 

0.6467 

-0.6917 

0.3000 

0.6459 

-0.8959 

0.2800 

0.6428 

-0.7113 

0.2300 

0.6403 

-0.7240 

0 . 2 2 08 

0.6405 

-0.7230 

0.2000 

0.6368 

-0.7316 

0.1500 

0.6323 

-0. 7643 

0.1000 

0.6250 

-0.801 1 

0.0750 

0.6211 

-0.8210 

0.0625 

0.6207 

-0.8232 

0.G300 

0.6219 

-0.8172 

0.0375 

* 

* 

0.0271 

0.6020 

-0.9136 

0.018b 

0.6061 

-0.8646 

0.0146 

0.5917 

-0.9676 

0.0125 

0.5895 

-0.9788 

0.0104 

0.5937 

-0.9577 

0.0087 

0.3961 

-0.9456 

0.0073 

0.5982 

-0.9346 

0.O060 

0.6136 

-0.8561 

0.0048 

0.6292 

-0.7784 

0.U036 

0.6546 

-0.6500 

0.0026 

0.6763 

-0.5303 

0.0016 

0.7253 

-0.2932 

0.0008 

0.7704 

-0.0652 

0.0002 

0.8293 

0.2369 

LO.vtK  SUKFACt 


A/C 

P/h 

Cp 

0.0000 

0.9238 

0. 7087 

0.0002 

0.9736 

0.9606 

O.GOOb 

0.9905 

1.0455 

0.0016 

0.9991 

1.0891 

0.0026 

0.99d0 

1.0834 

0.U036 

0 . 9906 

1.0464 

0.0048 

0.9801 

0.9934 

0.0060 

0.9693 

0.9386 

0.0073 

0.9570 

0.8766 

0.0087 

0.947b 

0 . d 30  1 

0.0104 

0.9363 

0.7720 

0.C123 

0.9234 

0.7070 

0.0146 

0.9166 

0.6522 

0.0186 

0.896b 

0.5725 

0.0271 

0 . 8806 

0.5311 

0.0375 

0.8549 

0. 3o  1 2 

0.0300 

0.6336 

0.2527 

0.0623 

0.8207 

0.1877 

0.0/50 

0.6107 

0.1372 

0.1000 

o. 7945 

0.0552 

0.1300 

0.7790 

-0.04c 3 

0.6000 

0. 7596 

-0.1199 

0.2300 

0.7462 

-0.1 868 

0.3000 

0.7342 

-0.6497 

0.3250 

0.7282 

-0.2800 

0. jSOO 

0. 7234 

-0. 3043 

0.3750 

0. 7205 

-0.3187 

0.4000 

0.7211 

-0.3159 

0.4250 

0.7243 

-0.2996 

0.4300 

0. 7297 

-0.2723 

0.4750 

0.7339 

-0.240c 

0.3000 

0.7434 

-0.2)39 

0.3250 

0.7504 

-0. I6b4 

0.5300 

0.7587 

-0. 1268 

0.3  750 

0.7665 

-0.0871 

O.oOOO 

0.7741 

-0  • 04b8 

0.6196 

0. 7804 

-0.0167 

0.6500 

0. 7 8 72 

0. 0 1 7o 

O.o  771 

0.7946 

0.0548 

0. 7000 

0.8003 

0.0836 

0.7300 

0.8113 

0.1394 

0.7750 

0.8138 

0.1623 

0.6000 

ft 

it 

0.6230 

ft 

it 

0.6300 

0.8283 

0.2254 

0.8750 

0.8312 

0.2396 

0.9000 

0.8340 

0 • 2 544 

0.925U 

0.8333 

0.2610 

0.9300 

0.8330 

0.2596 

0.9750 

0.8302 

0.2349 

0.9875 

0.8230 

0.2069 

0.9938 

0.82O7 

0.1870 

Table  6.7  (continued) 


SURFACE  PRESSURE  DISTRIBUTION 


CASE  6 Mb(j.725  ALFHA-2 • 92  KE  = 6S000J0 


BAl\K 

MrtCH  HO 

H (KN/SO.M) 

RLYHOLUb  HO 

1 

0.  7250 

V3,i 09 

6637000 

d 

0. 72o 1 

92  io‘j 

6626000 

3 

U.  7265 

92  • b 1 

6626000 

0. 7262 

92*61 

6609000 

UAFCb 

JURFACE 

LOWER  SURFACE 

A/C 

F/n 

CF 

A / C 

F/H 

CF 

0.993b 

J. 7912 

0.1532 

U.uOOO 

0.9207 

0.8328 

0.9  b 7 5 

0 . 7363 

0. 1 3 la 

0.0002 

0.9795 

1.0396 

0.9  7 50 

0.732  1 

0. 1052 

O.9UO0 

0.9915 

1.1053 

0.9600 

0 • 719s 

0.0592 

0.0016 

0.996b 

1.1338 

0.*250 

0. 707o 

0.0115 

0.6026 

0.995b 

1.  1223 

0.9000 

0. o99  5 

-0.0365 

0.6036 

0.985s 

1 .ob2  3 

O.b (60 

0.6530 

-o.oaoa 

O.-Osd 

0.9712 

1.0273 

0.0500 

0.6703 

-0.1296 

o.cooo 

0.9573 

0.5736 

0.6260 

0 . 65o6 

-0.1756 

0.7-073 

0.9520 

0.915b 

0.6000 

0.6971 

-0.2 lfc6 

0.0067 

0.93O5 

0.8703 

0.7760 

0 . 6 3 3 7 

-0.2702 

0.U109 

0.9161 

U. 8 156 

0.7500 

0.6252 

-0.3029 

0.6125 

0.9002 

0.7537 

0 .7000 

0.6022 

-0.391 3 

0 . 0 1 5 6 

0.885b 

0 • 69b0 

0.6/71 

0.6931 

—6.5263 

0.0166 

0.8655 

0.6159 

C.660C 

0.5797 

—0.577b 

0,1.271 

0 • d559 

0.5555 

0.6 196 

0.5695 

-J.5361 

O.i.  375 

0.b095 

0.5050 

0.6000 

0.5532 

-6.579d 

0.6500 

0.7653 

0. 3Ubb 

0.6760 

0.5279 

—0 .6769 

0.0625 

0.7679 

0.2555 

0. 5500 

0.9669 

-0.9137 

0.0  75C 

0. 7552 

0.1926 

0.5260 

0.3bb7 

-1 .2201 

0. 1000 

0.7312 

0.1052 

0.5000 

0.3677 

-1.2165 

0.1500 

0.7020 

-0.0081 

0.9  760 

0. 59  10 

- 1 • 203o 

0.2000 

0.67*7 

-0.0950 

0.9500 

0.3935 

-1.1950 

0.2500 

0.6585 

-0.1755 

0.9260 

0.3966 

- 1 . 1 3 1 9 

0.3000 

0.6390 

-0.2506 

0.9000 

0 . 9 0 2 7 

-1.1601 

0.3250 

0.6286 

-0.2905 

0.3/50 

0.9056 

-1.1590 

0.3500 

0.6206 

-0.3215 

0.35 00 

0.91 12 

-1  . 1273 

0.3750 

0.6156 

-0.3506 

0.3250 

0.9 1 39 

-1.116b 

0.5000 

0.6157 

-0.3903 

0.3000 

0.9159 

-1.1091 

0.9250 

0.62  1 1 

-u .3195 

0.2600 

0.9 1 3 1 

- 1 . 1 J 1 0 

0.5500 

0.629  j 

-o.2aal 

0.2500 

0 • s 2 5 2 

-1.0736 

0.5760 

0.6399 

-U.2569 

0.2205 

0.9329 

-1 .J56o 

0.5000 

0.6599 

-0.2079 

o.2ooo 

0 • 9 3 30 

-1.0533 

0.5250 

0.6600 

-0.1657 

0. 150u 

0.991b 

-1.0096 

0.6500 

0.6735 

-0.1169 

0. 1000 

0.99 72 

-o. 9db6 

0.5750 

0.6d59 

-0.0731 

0.0750 

0.9331 

-1 .Os32 

O.60O0 

0.6961 

-0.0301 

0.0625 

0.9233 

-1.0730 

0.6196 

0.703b 

-0.0003 

0.O5OO 

0.92O3 

-1.0923 

0.6500 

0.7151 

0.0531 

0 . o 3 7 5 

0 . 9 2 3 0 

-1.0620 

0.6771 

0. 7256 

0 .Ob  36 

0.O27I 

0.9392 

-1.0535 

0. 7000 

0.7335 

0.1135 

O.olbb 

0.9361 

-1.0362 

0. 7500 

0. 7589 

0.1731 

0 • 0 1 96 

0.966 l 

-0.9209 

0.7750 

0.7556 

0. 19bb 

0 .0  1 2 5 

0.5797 

-O.660O 

o.tfuoo 

A 

it 

O.olOA 

J . 5962 

-0.6051 

C.025C 

ft 

ft 

C.oOd7 

U.50C2 

-0.7658 

o. 0600 

0. 7720 

0.2618 

0.0073 

0. 5 168 

-0. 7250 

0.0750 

0. 7761 

0.2778 

0 . o060 

0.5922 

-0.6269 

0.9U00 

0.7796 

0.  *:  90  7 

0.0098 

0.56/1 

-0.5309 

0.9250 

0.7812 

0.2972 

O.oOit 

0.6837 

—0.5667 

0.9500 

0. 7bu5 

0.2937 

0.O026 

0. 6 3 35 

-0.2  75  6 

0.9750 

0.7736 

0.2676 

O.oOl 6 

0.6913 

-U.062 1 

0.98  75 

0. 7bo3 

0.2396 

0.0005 

0.731b 

0.1052 

0.993b 

0.75*8 

0.2156 

0.O002 

U. 5 192 

0.9219 

Ad- IX 


Table  6.7  (continued) 
SURFACE  PRESSURE  DISTRIBUTION 


CA3L  7 

M=U.7c3 

/vL Pi ^ A = , .65  62=6500000 

MAdri  :'J 

H (KN/SU 

.«)  KcYKOLOS  ;»o 

1 

U.  7257 

9ft.U9 

061 1000 

0.  (262 

v3.a5 

659  7U0C 

4 

u.  (25ff 

73.17 

6b A 7 000 

0. 7256 

73.32 

6666000 

UPP 

>_i<  ajxrACt 

LOwtK  bOHFACt 

A/C 

P/:1 

CP 

A/C 

P/H 

CP 

U.v93a 

0.7735 

0.1506 

O.COOO 

0.937a 

0.697o 

0 • 7 o 7 6 

0 . 7 7 o 0 

0.1 372 

0 . 0002 

0.9629 

1 .0728 

0.9(50 

0.7373 

0.1160 

O.uUOb 

0.9957 

1.  1227 

0 . 7 6 0 0 

0. 7225 

O.U677 

O.oO 1 6 

0.9977 

1 .1296 

0.7260 

u. 7093 

0.0 1 b7 

0.O026 

0.9919 

1.1077 

0.7000 

0.6773 

-0.0272 

0.0036 

0.97b5 

1 .055d 

0 . o 750 

0.6072 

>0.0777 

0.007b 

• 

• 

0 • t>  600 

0.6720 

VO,.  1 2 7 o 

O.OOeO 

0.9766 

0.9331 

0.6250 

0 . 6 5 » 6 

-Of.  1731 

0 . 0073 

0.9335 

0.6712 

0 . j U00 

O.o75d 

-0.2251 

0.0067 

0.9176 

0.6213 

0.7730 

0.  d 37  1 

-0.2  702 

0 . u 1 07 

0.9026 

0.7676 

0. 7600 

0.6226 

-0.3173 

0.0125 

O.bbol 

0.7002 

0.7000 

0.5770 

-0.7O5 1 

0.O176 

0 • d7  1 5 

0.b739 

0.6771 

0.6837 

-0.777 1 

0.0166 

0.  d 502 

0.5619 

0.6500 

0.5736 

-0.7755 

0.0271 

0. 62  6 1 

0.7669 

0.4176 

0.5631 

-0.6736 

0.0375 

0. 7978 

0.37b7 

O.OUOo 

0 • 5560 

-0.5710 

0.O500 

U.7717 

0.2603 

0.575u 

0.5760 

-0.6 075 

0.0625 

0.7557 

0.1978 

0.6500 

0.5277 

— u • 6 712 

0.0750 

0.7719 

0.1760 

0.5260 

0.7677 

-0.7107 

0. 1000 

0.7196 

O.ObOO 

0 . 6000 

0.7131 

-1.1210 

0.1500 

0.6915 

-0.0762 

0.7  750 

0.7137 

-1.1107 

0.200C 

* 

ft 

0.7500 

0.7207 

-1.0711 

0.2500 

0.6772 

-U.2110 

0.7250 

0.722b 

- 1 . Ob  36 

0.3000 

0.6276 

— U . 2 66  3 

0 .7000 

0 . 7 2 e 7 

-1.0586 

0.3250 

0.6173 

-0.3259 

0.3750 

0.7330 

- 1 . 072  b 

0.3500 

0.6123 

-0.3528 

0.3500 

0 • 7 3oo 

-1.0312 

0.3750 

0.6066 

-0.3777 

0.3250 

0.7  3 7 o 

-1 .0277 

0.7000 

0.6072 

-0.3725 

0.3000 

0.7377 

-1 .0258 

0.7250 

0.6135 

-0.3781 

0.2  600 

0.737b 

-1.0273 

0.7500 

0.6222 

-0.3176 

0.2600 

0.7737 

-1.0017 

0.*»750 

0.633b 

-0.2700 

0.2208 

0.7505 

-0.7756 

0.5000 

0.6757 

-0.2267 

0.2000 

0.7501 

-0.7771 

0.5250 

0.6570 

-G.ldlb 

0.1500 

0.753b 

-0. >677 

0.5500 

0.6699 

-0.1323 

0.1000 

0. 7767 

-0 • d 7 37 

0.5750 

0.6b 2 1 

-0.0852 

0.u750 

0.7717 

-O.d 167 

0.6000 

0.693b 

-C.0703 

0.o625 

0.7  7 70 

-o . a 7 37 

0.6176 

ft 

• 

O.obOO 

0.77b5 

—0.7833 

0.6500 

0.7132 

0.0376 

0.0375 

0.7377 

-1.0163 

0.6771 

0.7271 

0.0766 

0.0271 

0.7676 

-0. 90 3 7 

0.7000 

0.7319 

0.1067 

O.d  leh 

0.76O0 

-0.7  l 7b 

0.7500 

0.777b 

0.1670 

0.0176 

0.772b 

-O.b 175 

0.7750 

0.7573 

0.1926 

0.C125 

3 • 6 0 d 1 

-d . 7567 

G.dOOO 

i» 

ft 

0.0107 

0.5257 

-0.6b70 

0.6250 

ft 

ft 

0.O067 

0.6371 

-0.673b 

0 . b 50C 

0.7710 

0.2571 

0.0073 

0.67O7 

-0 . 57  b 5 

0.6750 

0.7757 

0.2738 

0.0060 

0.5776 

-0.7795 

0. 9000 

0.7797 

0.2900 

0.007d 

0.57-36 

-0.7067 

0.9250 

0.7813 

0.2960 

0 • uO  36 

0.6321 

-0.27b2 

0.9500 

0 . 7 60b 

0.2972 

0.0O26 

0.663b 

-0.1562 

0.9750 

0.7772 

0.2690 

0 . 0 0 1 6 

0. 72  16 

0.0665 

0.9675 

• 

ft 

O.oOOb 

0.7677 

0.2171 

0.9938 

0.7612 

0.2186 

O.L'002 

0.87O0 

0.5227 

Tab le  6 . 7 (continued) 


SURFACE  PRESSURE  DISTRIBUTION 


CASE  8 P=0.728  ALPHA: 3.22  Ht:6500000 


PANk 

MACH  NO 

H <KN/bU.M) 

KtYNOLDb  NO 

1 

0.7291 

9A.06 

6626000 

2 

0 . 7 2 8 6 

9 A . 0 b 

6625000 

3 

u.  7293 

9A.  lb 

6636000 

A 

0 • 72  o 5 

9A.06 

6625000 

UPPER 

5JKF  ACE 

LOWER  S JR  FACE 

x/C 

P/H 

CP 

A/C 

P/d 

0.7397 

u.  1A2A 

0.0000 

0 . 9 1 6 H 

o.vb 75 

0.7306 

0. 1 307 

0.0002 

0.96b5 

U • 7 5 c 

u • 7 3 Jo 

U. 1o8a 

O.C  006 

0.9662 

0 • 9 5 U 'J 

w • 7 1 b d 

0 . 0o2 3 

0.6016 

0 , 99  b 7 

0*9^50 

0*7070 

0.0171 

0.6026 

0.9972 

U.9UU0 

0.0956 

- o . 0 2 6 A 

0 . c 0 36 

0.96a7 

U.4/50 

0.  toi  1 

-0.0  706 

0.60A6 

0.9760 

0 • o 500 

J.0725 

-U.11A9 

O.oOoO 

0.9631 

U • L i 50 

0 . 6 6 J 9 

-0.159A 

0.OO73 

0 . 9A  d 5 

J.3000 

0 . o 4 a 1 

- j.20t3 

0.60o7 

0.9373 

0 • 7 7 5 U 

J . 6309 

- ) . 2 A 9 A 

0.010A 

* 

U.750C 

U.O250 

- 0 • 2 9 A 3 

0.0125 

0.9078 

0 • 7000 

c • 5 9 J 4 

-^  • 3 *2  6 

0 . 6 1 A6 

0.3939 

u • o 7 7 1 

0.500^ 

-0.A3A9 

0 . 0 1 06 

0.3728 

u • £ ‘;uu 

J.o  712 

-u . 500  7 

0.6271 

0 • d A 7 3 

U • 6 1 9 6 

-0. 5300 

0.6375 

0.3160 

0 » 60 JO 

0 • 0 3 *t  0 

- j . 6 A 2 6 

0. -500 

0.7909 

0*5750 

J • A 9 o 0 

- . 7 76  7 

0.6625 

0. 7739 

u • 55uu 

J • 39 * V 

-1.1629 

0.6750 

0. 7599 

o • t ^ 5u 

u.  36:3d 

-1.3132 

0.1000 

0.7365 

0 • 5 u u u 

j • J65** 

-1.2802 

0.1500 

0. 7065 

u • 7 5 u 

0.3711 

-1.2061 

0. 2000 

O.bOAO 

u • a 5 U 0 

0 • 3 7 PIJ 

-1.251a 

0 • a 500 

U.6619 

0 • m 2 5 u 

J . 5 b -J  A 

— 1 *2305 

0.3000 

0 . 6 A 1 9 

0 * hUOO 

0.3051 

-1.2155 

0. 3250 

0.6312 

0*3  75u 

J • 3c>  *4 

-1.1990 

0.3500 

0 « J 5 0 0 

0.3931 

-1.1-51 

0.3750 

0. o 1 76 

0*  3<!50 

o.3^o^ 

-1.! 7u6 

0.A0O0 

0.6172 

U*jO  C 

0 . *♦  0 y 0 

-1.1560 

0.A250 

0.6227 

o*^6uo 

u.tOlo 

- 1 . 1 5 1 o 

0 . A 5 60 

0.6303 

U • k D 0 0 

J • MJ  / 9 

-1 . 1262 

0 . A 750 

0.6A69 

Of k70o 

J . *♦  1 0 

- 1 . 09  5 7 

0 • 5000 

0.6532 

0 • <'  U J 0 

w#*»lo  7 

-1 .0r.A7 

0.3250 

0.6637 

C • 1 5 JO 

0 • *♦  1 7 d 

- 1 . u9 JA 

0.5500 

O.67d0 

U • i OOu 

u . ‘t  2 0 

-1 .07AA 

0.5750 

0.6o7 1 

O.-y/SO 

o.-f  1 J7 

-1.1175 

0.6000 

0.6962 

0 • > 0 i 5 

J.A1  It 

-1 . 1 1 33 

0.6196 

0. 70o 1 

0 5 JO 

J . A U * J 

-1.1209 

0.6500 

0.7169 

o . . d 7 5 

o • u o 7 

-1.155a 

0.6  7 71 

0.7261 

u.  2 7 1 

J • *to  i 5 

-1 . 1A32 

0.7000 

0. 73A6 

U 1 cc 

U • ^ 3 ^ 

-1.0676 

0. 7500 

# 

0 • i At 

U • 5 J l 

— 0 • 9 6 A 6 

0.7750 

0,7565 

w7  • 9 1 l 5 

0 . 6 * 6 

— u . 9 1 70 

0.3000 

X 

J • . 1 JA 

0 • *t  7 7 7 

— . d 5 9 2 

0.3250 

0.  0-j7 

J • A o 7 ^ 

- .0225 

0.8500 

0. 772a 

U*oU  1 3 

J • *t  9 d 1 

-0.7806 

0.8750 

0.7763 

0 • .000 

o. 52h  1 

-v.  . 6 6 1 A 

U.9000 

0. 7801 

U*wU<»b 

J • 5 Vo  o 

-o • 5b  70 

0.9250 

0.7317 

0#  030 

J. 5 a* 6 

-O.-*5c0 

0.9500 

0. 7805 

0 m'.jOtb 

o . o 1 1 7 

-0.3  3A  7 

0.9750 

0.7733 

J. jOlO 

j . o 7 *t  * 

-0. 10 A 1 

0 . 9 b 7 5 

0.7661 

UfuOOH 

0.71*99 

o 

c 

0.9938 

0. 7592 

U 

0 . 7 9 d 7 

u • 3 6 9 o 

CP 

u.7970 
1 .01  “HA 
1 .09A9 
1.1380 
1 .1295 
1.0969 
1.0Ab3 
0.9967 
0.9A30 
0.9000 

0 . 76  7 A 
0.733o 
0.6531 
0.5557 
O.A356 
0 • 3 3b9 
0.2733 
0.2201 
0.1305 
0.0155 
0.0705 
0.1551 
0 . 2 3 2 1 
0.2  72  8 

0.3252 
U.326A 
0.3055 
0.2763 
0.2359 
0.136b 
0. 1 A66 
0.0995 
0.0570 
O . 0 1 A 5 
0.0155 
0.0566 
0.0922 
0, 12A6 
* 

0.2063 


0.2693 
0 . 2 6 A 2 
0.297A 
0.303A 
0.2960 
0.2713 
0 . 2 A 39 
0,2 1 7 A 


AO-20 


Table  (>.7  (continued) 

SURFACE  PRESSURE  DISTRIBUTION 


CASE  9 

M = 0 • 7 3 0 

ALPHA-^. 19 

HE=6500000 

riANK 

MACH  HO 

H (KN/5U 

•Ml  KtYjULUS 

l 

0.7307 

69.59 

09  1 9 0 u 0 

0.7322 

90.07 

6511000 

3 

0.7290 

90.91 

6 5 1 90L  0 

UPPtP  SUKEACt 

LOt’.ck  SUKEACt 

x/c 

P/H 

CP 

X/C 

P/H 

CP 

0.9937 

0.7375 

0.1357 

0.0000 

0.9097 

0.7963 

0.9675 

0.7355 

0.1232 

0.0002 

0.96  72 

1.0157 

0.9750 

0.7266 

0.1012 

0.0007 

0. 9670 

1.0912 

0.9500 

0.7171 

0.0570 

0.0015 

0.99  76 

1.1315 

0.9250 

0.7052 

0.0115 

0.0025 

0.9961 

1.1257 

0.9000 

0.6937 

-0.0325 

0.0036 

0.98  79 

1.0955 

0.6750 

0.6823 

-0.0760 

0.0057 

0.9755 

1.0567 

0.6500 

0.6702 

-0.1226 

0.0060 

0.9625 

0.9971 

0.6250 

0.6590 

-0.1655 

0.0073 

0.95  75. 

0.9500 

0.6000 

0.65  72 

-0.2103 

0.0087 

0.9361 

0.8967 

0.7/50 

0.6360 

-0.2535 

0.0105 

0.9223 

0.8551 

0.7500 

0.6253 

-0.2983 

0 . 0 1 25 

0.9067 

0.7859 

0.7000 

0.5999 

-0.3915 

O.u 156 

0.8926 

0.7309 

0.6771 

0.5860 

-0.5370 

0.0186 

0.8715 

0.6501 

0.6500 

0.5729 

-0.5959 

0.02  71 

0.6592 

0.5652 

0.6196 

0.5538 

-0.5681 

0 . C 3 7 5 

0 • d 1 62 

0.5393 

0.6000 

0.5336 

-0.6338 

0.0500 

0.7915 

0.3557 

0.5750 

0.5017 

-0.7552 

0.0625 

0.7736 

0.2776 

0.5500 

0.5055 

-1.1259 

0.0750 

0. 7605 

0.2263 

0.5250 

0.3560 

-1.3097 

0.1000 

* 

* 

0.5000 

0.3625 

-1.2853 

0.1500 

0.7055 

0.0-03 

0.5  750 

0.3692 

-1.2593 

0.2000 

0.6833 

-0.065  1 

0.5500 

0.3737 

-1.2520 

0.2500 

0.6617 

-0.1562 

0.5250 

0.3772 

-1.2290 

0.3000 

0.6511 

-0.2256 

0.5000 

0.3826 

-1.2085 

0. 3250 

0.6309 

-0.2635 

0.3750 

0.3870 

-1.1917 

0.3500 

0.6223 

-0.2960 

0.3500 

0.3920 

-1.1727 

0.3750 

0.6170 

-0.3162 

0.3250 

0.3938 

-1.1658 

0.5000 

0.6165 

-0.3187 

0.3000 

0.3970 

-1.1535 

0.5250 

0.6216 

-0.2987 

0.2792 

• 

* 

0.5500 

0.6299 

-0.2673 

0.2500 

0.5062 

-1.1110 

0.5  750 

0.6399 

-0.2292 

0.2208 

0.5150 

-1.0890 

0.5000 

0.6518 

-0.1836 

0.2000 

0.5155 

-1.0635 

0.5250 

0.6622 

-0.1551 

0.1500 

0.5116 

-1.0981 

0.5500 

0.6756 

-0.0971 

0.1000 

0.50  78 

-1.1123 

0.5 750 

0.6865 

-0.0522 

0.0750 

0.3956 

-1.1697 

0.6000 

0.6972 

-0.0103 

0.0625 

0.3926 

-1.1771 

0.6196 

0.7055 

0.0168 

0.0500 

0.3873 

-1.1973 

0.6500 

0.7157 

0.0595 

0.0375 

0.3935 

-1.1751 

0.6771 

* 

* 

0.C271 

0.5611 

-0.9157 

0.7000 

0.7335 

0. 1200 

0.0187 

0.52  75 

-1.0539 

0.7500 

0.7588 

0.1786 

0.0156 

0.5593 

-0.9608 

0. 7750 

0.7555 

0.2038 

0.0125 

0.9623 

-0.9113 

0.8000 

0. 7618 

0.2281 

0.0105 

0.5765 

-0.8572 

0.6250 

0.7667 

0.2571 

0.0087 

0.5863 

-0.8198 

0.8500 

0.7716 

0.2657 

0.0073 

0.5000 

-0.7675 

0.8750 

0.7751 

0.2792 

0.0060 

0.5222 

-0.6827 

0.9000 

0.7785 

0.2917 

0.0057 

0.5577 

-0.5852 

0.9250 

0. 7796 

0.2965 

0.0036 

0.5803 

-0.5609 

0.9500 

0. 7785 

0.2922 

0.0025 

0.6135 

-0.3358 

0.9750 

0.7711 

0.2650 

0.0015 

0.6729 

-0.1075 

0.9875 

0.7655 

0.2381 

0.0007 

0.7139 

0.0591 

0.9937 

0.7571 

0.2100 

0.0002 

0.7996 

0.3761 
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Table  6,7  (continued) 


SURFACE  PRESSURE  DISTRIBUTION 


CASE  10  M = 0 • 7 50  ALPHA=3.19  RE=6200000 
HANK  MACH  MO  H (KM/SO. Ml  KtYNULUb  MU 


1 

0.75U2 

B5.ll 

6335000 

£ 

0.7A91 

8A.97 

6270000 

3 

0.7510 

8 A . 7 7 

6239000 

UPPtH  3URFACE 

LClvER  bURFACE 

A/C 

R/H 

CP 

x/c 

P/H 

CP 

0.9937 

0.6983 

0.0399 

0.0000 

0.92  77 

0.882 1 

0.98  75 

0.6952 

0.0305 

0.0002 

0.9773 

1.0652 

0.9  750 

0.6916 

0 . 0 1 3 A 

0.0007 

0.9925 

1.1212 

0.9500 

0.6820 

-0.0218 

0.0015 

0.9972 

1.1386 

0.9250 

0.67A5 

-0.0A95 

0.0025 

0.9927 

1.1219 

0.9000 

0.6623 

-0.09AA 

0.0036 

0.9809 

1.0785 

O.b  750 

0.6516 

-0.1338 

0.O0A7 

0.9650 

1.0199 

0.3500 

0.6390 

-0.1601 

0.0060 

U • 950A 

0.9659 

0.3*50 

0 • 62d 1 

-0.2202 

O.OU73 

0.93A 1 

0.9057 

0.8000 

0.6155 

-0.2668 

0.0087 

0.9215 

0 . 8 59 A 

0.7750 

0.6036 

-0.3106 

0.010A 

0.9066 

0.8053 

0. 7500 

0.5916 

-0 . 35 A5 

0.0125 

0.8902 

0 . 7 A 3 8 

0.7000 

0.5676 

-0.AA31 

0.0 1A6 

0.8755 

0.6896 

0 . 6 7 7 1 

0.55  72 

-0.A81A 

0.0186 

0 . 8 5 A A 

0.6120 

0.6500 

0.5AA6 

-0.5279 

0.0271 

0.8325 

0.5311 

0.6196 

0.5295 

-0.583A 

0.0375 

0.7971 

0.A005 

0.6000 

0 • 5 1 d6 

-0.6301 

0 . C 500 

0.7722 

0.3089 

0.5750 

0.A890 

-0.739A 

0.C625 

0 . 7 5 A 3 

0.2A27 

0.5500 

0.A002 

-1 .067A 

0.0750 

0 . 7 AO  3 

0. 191A 

0.5250 

0 . 3 A 7 7 

-1.2612 

0. 1000 

0.7160 

0.1016 

0.5000 

0.3532 

- 1 . 2 A 1 2 

0.1500 

0.6862 

-0.0109 

O.A  750 

0.3602 

-1.2150 

0.2000 

0.6627 

-0.0977 

0.A500 

0.3663 

-1.1927 

0.2500 

0.6333 

-0.1859 

0.A25O 

0.3735 

-1.1660 

0.3000 

0.6163 

-0.2692 

0 . A 0 0 0 

0.377a 

-1.1515 

0.3250 

0.60A3 

-0.3133 

0.3750 

0.3829 

- 1 . 1 3 1 A 

0.3500 

0.59AA 

-0.3501 

0.3500 

0 • 3 688 

-1.1096 

0.3750 

0.5881 

-0.373A 

0 . 32  5 0 

0 . 3909 

-1.1016 

O.AOOO 

0.5867 

-0.3735 

0.3000 

0.3958 

-1.0836 

0.A250 

0.593A 

-0.3537 

0.2  792 

* 

0 .A  500 

0.6086 

-0.2977 

0.2500 

0 . AO  72 

- 1 . 0 A 1 A 

O.A  750 

0.61*.9 

-0.27A3 

0.2208 

0 . A 1 59 

-1.0096 

0.5000 

0.6276 

-0.2275 

0.2000 

0 . A 1 9 0 

-0 .9979 

0.5250 

0.6398 

-0.1 322 

0. 1 500 

0 . A 1 98 

-0.99A8 

0.5500 

0.6531 

-0.1330 

0. 1000 

O.A230 

-0. 9831 

0.5750 

0.6659 

-0.0859 

O.u  750 

0 • A 0 3 9 

-1 .0  30  A 

0.6000 

0.6777 

-0.0A2 1 

0.i,62  5 

0. AO  19 

-1 .0566 

0.6196 

0.6859 

-0.0120 

0.0500 

0.3929 

-1 .0896 

0.6500 

0.69  75 

0.0310 

0.03  75 

0.3957 

-1.0791 

0.6771 

* 

ft 

0.02  71 

0.A953 

-0.7120 

0.7000 

0.7161 

0.1037 

0.0187 

0.A569 

-0.6535 

0.7500 

0.7322 

0.1630 

0 . 0 1 A 6 

0 . A 7 1 8 

-0.7986 

0.7750 

0.7338 

0. 1875 

0.0125 

O.A620 

-0.7611 

o.tooo 

0.7A53 

0.2112 

0.01 OA 

0.5056 

-0 . 6 7 A 1 

0.8250 

0.7502 

0.2295 

0.6087 

0.5152 

-0.6388 

0.3500 

0.75A6 

0.2A6A 

0.0073 

0.5290 

-0.5879 

0.8  7 50 

0.7582 

0.2586 

0.0060 

0.551A 

-0.5053 

0.9000 

0. 7610 

0.2690 

O.UOA7 

0.5770 

-0 . A 1 09 

0.9250 

0. 7612 

0.2698 

0 .0036 

0.6077 

-0.2901 

0.9500 

0.75BA 

0.2595 

0.0025 

0.6A33 

-0. 166A 

0.9750 

0.7A75 

0.2193 

0.0015 

0.7022 

0.0506 

0.9875 

0.7365 

0.1789 

0.0007 

0.7A21 

0.1981 

0.9937 

0.7262 

0. 1A10 

0.0002 

0.8258 

0 . 506 A 

Table  6.7  (rontinued) 


SURFACE  PRESSURE  DISTRIBUTION 


CAbt  12  M=0.730  ALPHA=3.19  tlfc  = 2700000 

DANK  MACH  NU  H(KN/50.M)  KLYnULUa  HO 

1 0.72b6  36 . 2 A i 7U3UOO 

2 0.729A  36. 3A  2716000 

3 0.7280  36.63  ^ 723000 


UPPtP  5UP8ACt 


x/c 

P/H 

CP 

0.9937 

0.727A 

0 . 09 A 3 

0.9815 

0.7268 

0.0878 

0.9  760 

0.7223 

0 . 0 7 A 7 

0.9600 

0.7130 

0.0390 

0.9260 

0.70AA 

0.0060 

0.9000 

0.69A5 

-0.0319 

O.b  760 

0.683A 

-0.07A8 

0.3600 

0.6715 

-0. 1202 

0.6260 

0.6619 

-0.1570 

O.dOOO 

0.6A9A 

-0.2052 

0.7760 

0.6383 

-0.2A78 

0.7600 

0.6285 

-0.285  1 

0.7000 

0.60A5 

-0.3773 

0.6  7 7 1 

0.5951 

-0.A135 

0.6600 

0.5630 

-0.A597 

0.6196 

0.5709 

-0.5062 

0.6000 

0.5597 

-0.5AA2 

0.5760 

0.5502 

-0.5805 

0.5600 

0.5395 

-0.6213 

0.5250 

0.5218 

-0.6892 

0.5000 

0 . A 72A 

-0.b76 1 

0.A750 

O.A095 

-1.1188 

0.A500 

0.3936 

-1. 1795 

0.A25C 

0.3932 

-1.1812 

O.AOOO 

0.3961 

-1.17C0 

0.3750 

0.3965 

-1.1610 

0.3500 

O.A028 

- 1 . 1 AAA 

0.3250 

0.A027 

-1 . 1AA8 

0.3000 

O.A058 

-1.1329 

0.2  792 

* 

0.2500 

0. A 1 52 

-1.0971 

0.2208 

0.A222 

-1.0701 

0.200C 

O.A233 

-1.0661 

0.1500 

0.A20A 

-1.0771 

0.1000 

0 . A 1 72 

-1.0893 

0.0750 

0.3986 

-1.1635 

0.0625 

0.3907 

-1 . 19AA 

0.0500 

0.3850 

-1.2163 

0.0375 

0.3899 

-1.1976 

0.0271 

0.A652 

-0.9091 

0.0167 

0 . A 3 1 8 

-1.0371 

0 . 0 1 A 6 

0 . A 5 1 9 

-0.9603 

0.0125 

0 , A65 A 

-0.9065 

O.ulOA 

O.AbOO 

-0 • 8 5 2 A 

0.0067 

0.A912 

-0.8097 

0.O073 

0.60A9 

-0.7571 

0.0060 

0.5271 

-0.6718 

0.00A7 

0.5528 

-0.5736 

0.0036 

0.56A9 

-0.A50A 

0.0025 

0.6165 

-0.3219 

0.0015 

0.6779 

-0.09A1 

0.0007 

0.7188 

0.0626 

0.0002 

0.8050 

0.3926 

LOvvlh 

. sJPMCt 

>./C 

P/i-i 

CP 

0.0000 

0.9129 

0.O063 

0 .0002 

0.9690 

1.0211 

0.0007 

0 . 9 8 8 0 

1.0939 

0.0015 

0.9975 

1.1303 

0.U025 

0.995A 

1.1221 

O.v.  036 

0 . 98  6A 

1.0878 

0.U0A7 

0.9731 

1.0368 

0.0060 

0.9601 

0.9868 

0.0073 

0 . 9 A 5 5 

0.9312 

0.0087 

0.9332 

0.8338 

0.C10A 

0.9195 

0.8313 

0.0125 

0.9035 

0.7701 

0.01A6 

0.8899 

O.7180 

O.C lo6 

0.8696 

0.6A02 

0.02  n 

0 . 6A  5 o 

0 . 5 A 6 9 

0.U375 

0.8129 

O.A232 

0 . 0500 

0.7867 

0.3227 

0 . u62  5 

0. 7693 

0.2561 

0.0  750 

0.7571 

0.2091 

0. 1000 

0.7355 

0.1263 

0.1500 

0. 7027 

0.0023 

O.cOOG 

0 . 680 1 

-0.0d3A 

0.2500 

0.6591 

- 0 . 1 6 A 0 

0. 3000 

0 . 6 3o 1 

— 0 . 2 A A 1 

0.3250 

0.6281 

-0.2826 

0.3500 

0.6198 

-0.31AA 

0.3750 

0 . 6 1 A 1 

-0.3362 

O.aOOO 

0.6139 

-0.3370 

0.A250 

0.6187 

-0.3185 

0 . A 500 

0.6270 

-0.2368 

O.A  750 

0.6369 

-0.2A88 

0.5000 

0 . 6 A 8 9 

-0.2031 

0.5250 

0.6599 

-0.1608 

0.5500 

0.6719 

-0.1151 

0.5750 

0.6832 

-0.0716 

0.6000 

0.6939 

-0.0306 

0.6196 

0.7012 

-0.0028 

0.6500 

0.7125 

G.0A05 

0.6771 

0. 722A 

0.0782 

0. 7000 

0.7289 

0.0997 

0.7500 

0.7AA3 

0.1590 

0.7750 

0.7510 

0.18A6 

0.8000 

0.7562 

0.20A5 

0.8250 

0.7617 

0.2256 

0.8500 

0.7657 

0. 2 A 10 

0.8750 

0.7691 

0.25A2 

0.9000 

0.771a 

0.2627 

0.9250 

0.7729 

0.2687 

0.9500 

0.7713 

0.2623 

0.9750 

0.7633 

0.2318 

0.98  75 

0. 75A6 

0.1983 

0.9937 

0.7A82 

0.1737 

T ab 1 e 6.7  (continued) 


SURFACE  PRESSURE  DISTRIBUTION 


CAbE  13 

M=0 • 755 

ALPHAS.  19 

Rt=2700000 

bANK 

MmCH  NO 

H(KN/SO. 

M)  KtYNOLDb 

NO 

1 

0.7528 

37.5b 

2710000 

2 

0.7560 

37.31 

2698000 

3 

0.7568 

36.83 

266  7000 

UPPtR  SURFACE  LOWhR  SURFACE 


x/c 

P/H 

CP 

X/C 

P/H 

CP 

0.9937 

0.7102 

0.0727 

0.0000 

0.9255 

0.8636 

0.9875 

0.7085 

0.0658 

0.0002 

0.9755 

1.0553 

0.9750 

0.7055 

0.0509 

0.0007 

0.9913 

1.1135 

0.9500 

0.6962 

0.0207 

0.0015 

0.99  72 

1.1352 

0.9250 

0.6876 

-0.01 12 

0.0025 

0.9933 

1.1208 

0.9000 

0.6789 

-0.0535 

0.0036 

0.9825 

1.0800 

0.8750 

0.6696 

-0.0781 

0.0057 

0.9672 

1.0233 

0.8500 

0.6593 

-0.1163 

0.0060 

0.9529 

0.9698 

0.8250 

0.6595 

-0.1527 

0.C073 

0.9375 

0.9117 

0.8000 

0.6393 

-0. 1903 

0.0087 

0.9252 

0.8626 

0.7750 

0.6291 

-0.2282 

0.0105 

0.9069 

0.7978 

0.7500 

0.6182 

-0.2687 

0.0125 

0.8935 

0.7578 

0.7000 

0.5961 

-0.3505 

0.0156 

0.8785 

0.6919 

0.6771 

0.5852 

-0.3910 

0.0186 

0.8576 

0.6139 

0.6500 

0.5720 

-0.5501 

0.0271 

0.8336 

0.5252 

0.6196 

0.5556 

-0.5010 

0.0375 

0.8005 

0.5002 

0.6000 

0.5517 

-0.5550 

0.0500 

0.7735 

0.2998 

0.5750 

0.5175 

-0.6553 

0.U625 

0.7560 

0.2353 

0.5500 

0.5558 

-0.8751 

0.0750 

0.7525 

0.1835 

0.5250 

0.3655 

-1.2131 

0.1000 

0.7197 

0.0988 

0.5000 

0.3660 

-1.2075 

0.1500 

0.6875 

-0.0136 

0.5750 

0.3773 

-1.1655 

0.2000 

0.6652 

-0.0999  , 

0.5500 

0.3807 

-1.1528 

0.2500 

0.6517 

-0.1838 

0.5250 

0.3787 

-1.1605 

0.3000 

0.6193 

-0.2667 

0.5000 

0.3836 

-1.1519 

0.3250 

0.6079 

-0. 3092 

0.3750 

0.3879 

-1.1261 

0.3500 

0.5995 

-0.3508 

0.3500 

0.3936 

-1.1050 

0.3750 

0.5927 

-0.3656 

0.3250 

0.3915 

-1.1132 

0.5000 

0.5930 

-0.3655 

0.3000 

0.3872 

-1.1287 

0.5250 

0.5978 

-0.3565 

0.2  792 

ft 

« 

0.5500 

ft 

* 

0.2500 

0.5259 

-0.9889 

0.9  750 

0.6185 

-0.2697 

0‘.c208 

0.5207 

-1.0055 

0.5000 

0.6311 

-0.2230 

0.2000 

0.5222 

-0.9988 

0.5250 

0.6532 

-0.1782 

0.1500 

0.5228 

-0.9967 

0.5500 

0.6558 

-0.1312 

0.1000 

0.5269 

-0.9815 

0.5750 

0.6687 

-0.0835 

0.0750 

0.5058 

-1.0776 

0.6000 

0.6796 

-0.0528 

0.0625 

0.3968 

-1.1075 

0.6196 

0.6875 

-0.0135 

0.0500 

0.3887 

-1.1375 

0.6500 

0.6996 

0.0313 

0.0375 

0.3916 

-1.1268 

0.6771 

0.7091 

0.0669 

0.0271 

0.5855 

-0.7762 

0.7000 

0.7172 

0.0985 

0.0187 

0.5596 

-0.9100 

0.7500 

0.7328 

0.1563 

0.0156 

0.5677 

-0.8525 

0.7750 

0.7396 

0.1817 

0.0125 

0.5815 

-0.7909 

O.bOOO 

0.7555 

0.2035 

0.0105 

0.5975 

-0.7313 

0 • b2  50 

0.7506 

0.2230 

0.0087 

0.5095 

-0.6965 

0.8500 

0.7555 

0.2505 

0.0073 

0.5237 

-0.6331 

0.8  750 

0.7587 

0.2525 

0.0060 

0.5560 

-0.5500 

0.9000 

0. 7619 

0.2655 

0.0057 

0.5723 

-0.5519 

0.9250 

0.7620 

0.2  656 

0.0036 

0.6051 

-0.3331 

0.9500 

ft 

ft 

0.0025 

0.6380 

-0.2065 

0.9750 

0.7508 

0.2231 

0.0015 

0.6965 

0.0117 

0.9875 

0.7510 

0.1869 

0.0007 

0.7369 

0.1630 

0.9937 

0.7329 

0.1566 

0.0002 

0.8216 

0.5792 

Table  6.7  (concluded) 


SURFACE  PRESSURE  DISTRIBUTION 


CAot  13A  M=0.760  ALPHA=3.19  KE=2700000 

EANK  MACH  NO  H (KiM/SO. K-  Ktr.MOLOb  NO 

L 0.7392  36.38  2769000 

2 0.7393  36.68  2769000 

3 0.7387  36.58  2753000 


UPHbA 

A/C 

SUKFACE 

H/H 

CH 

0.9937 

0.7206 

U . 0929 

0.98  75 

0.7186 

0.0867 

0.9750 

0.7166 

0.0698 

0.9500 

0. 7057 

0.0368 

0.9250 

0.6963 

0.0016 

0.9000 

0.6867 

-0.0367 

0.8750 

0.6768 

-0.0718 

0.E500 

0.6656 

-0.1161 

0.8250 

0.6556 

-0.1522 

0 • c 000 

0.6665 

-0.1935 

0. 7750 

0.6362 

-0.2323 

0. 7 500 

0. 62  29 

— 0.2  767 

0.7000 

0. 59  y 6 

-0.3631 

O.o / 71 

0.5896 

-0.6005 

0.6500 

0.57ol 

-0.6507 

0.6196 

0.5622 

-0.5031 

0.6000 

0.5505 

-0.5663 

0.5/50 

0.5319 

-0.6167 

0.5500 

0.6938 

-j. 7580 

0.5250 

0.3975 

-1.1199 

0.5000 

0.3673 

-1.2331 

O.-.750 

0.3706 

-1.2210 

0.6500 

0.3756 

-1.2020 

0.6250 

0.3783 

-1.1919 

0.6000 

0.3836 

-1.1720 

0.3750 

0.3883 

-1.1 566 

0.3500 

0.3937 

-1.1339 

0.3250 

J. 366  7 

-1.1 3u3 

0.3000 

0.3991 

-1.1139 

0.2  79. 

ft 

0.2500 

0.6036 

-1.0788 

0.2208 

0.61 76 

-1.0635 

0.2000 

0.6193 

-1.0377 

0.1 500 

0.6168 

-1.0676 

0.1000 

0.6162 

-1.0696 

0.0750 

0.6003 

-1.1083 

0.0625 

0.3933 

-1.1365 

0 . >j  5 00 

0.3666 

-1.  1609 

0. 03  75 

0.3911 

-1.1666 

0 . o 2 7 l 

J . 6 7 2 6 

-0.8389 

0.0187 

0.6339 

-u • 9 66  9 

0.0166 

C.65t9 

-0.3398 

0 . 0 1 2 5 

0.6716 

-0 . 5*t22 

0.0106 

0.68  72 

-0.7836 

0.0087 

0.6975 

-0.766b 

0.0073 

0.5112 

-0.6933 

O.C  060 

0.5366 

-0.6060 

0.c067 

0.55.9 

-0.5100 

0.uU36 

0.3920 

-a.3396 

0.0025 

0.6262 

-0.2611 

0.0015 

0 . 6 8 6 7, 

-0.06 1 3 

0.0007 

0.7266 

0.1158 

0.0002 

0.8117 

0.6363 

LO/.tK  5UWF<.CE 


A/C 

h’/rl 

CH 

0.0000 

0.9187 

0.8386 

0.0002 

0.7717 

1.0377 

0.0007 

0 • 9 8 9 o 

1 .1069 

0.0015 

0.9976 

1.1365 

0.0025 

0.9965 

1.1235 

0.0036 

0.9866 

1.0861 

0.0067 

0.9705 

1.0332 

0.0060 

0.9570 

0.9325 

0.O073 

0.9609 

0.9221 

0.  Ob  7 

0.9289 

0.8769 

0.1 106 

0.9130 

0.8266 

0 . f 1 2 5 

0.8985 

0.7628 

0.0166 

C . 8866 

0.7098 

0.0186 

0.8629 

0.6287 

0.02/1 

0.8397 

0.5616 

0.0375 

0.8065 

0.6166 

0.0500 

0.7795 

0.3156 

0.0625 

0.7622 

0.2506 

0 . 0 7 5 0 

0.7689 

0.2005 

0.1000 

0.7271 

0.1185 

0.1500 

0.6959 

0.0015 

0.2U00 

0.6729 

-0.0869 

0.2500 

0.6511 

-C . 1667 

0.3000 

0.6292 

-0.2692 

0.3250 

0.6189 

-0.2877 

0.3500 

0.6103 

-0.3200 

0.3/50 

0.6062 

-0.3631 

0.6000 

0.6060 

-0.3639 

0.6250 

0 • 60b6 

-0.3266 

0.6500 

0.6178 

-0.2918 

0.6  750 

0.6283 

-0.2526 

0.5000 

0.6606 

-0.20bl 

0.5250 

0.6517 

-0. 1666 

0.5500 

0.6666 

-C. 1 170 

0.5750 

0 • 67o5 

-0.0715 

0. 6000 

0.6871 

-0.0316 

0.6196 

0.6967 

-0.0031 

0 • b500 

0.7062 

0.0602 

O.fc  7 71 

0.7168 

0.0801 

0.7000 

0.7239 

0.1053 

0.7500 

0.7391 

0. 1626 

0.7750 

0.  7660 

0.13b6 

0.3000 

0.7516 

0 . 20b  8 

0 • b2  50 

0.7569 

0.2296 

0.8500 

0.7612 

0.2655 

0.8/50 

0.7666 

0.2586 

0.9000 

0. 7669 

0.2669 

0.9250 

0.7679 

0.2709 

0.9500 

0.7662 

0.2666 

0.9750 

0.7575 

0.2317 

0 . 9b  75 

0. 7693 

0.2007 

0.9937 

0.7610 

0.1698 

Table  6.8 


BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  1 PROBES  B 


N-  0.676  ALPHA-  2.40  RE-5700000 


X/C-  0.152  Y / C ■ 1 .17  LOWER 
CONSTANT  CP(STATIC)--0.066 


2 / C 

U/Up 

0.00015 

0,6434 

0.  (1002  T 

0.7073 

0.00032 

0.7830 

0. 00038 

0.8079 

0.00051 

0.8536 

0,00067 

0.8838 

0.00073 

0.8997 

0.00084 

0.9215 

0.00094 

0.9445 

0.00103 

0.9629 

0.00113 

0.9764 

0.00113 

0.9767 

0.001 22 

0.9849 

0.001 33 

0.9913 

0.00145 

0.9960 

0.00152 

0.9980 

0.00163 

0.9990 

0.00177 

0.9997 

0.00184 

1 .0000 

0.00192 

1.0000 

0.00207 

1.0000 

X/C-  0,179  V/C*  2.29  UPPER 


X/C.  0.152 

Y/C.  2.42  LOWER 

X/C»  0.179 

Y/C.  1 .04 

CONSTANT  CP(STAT1C)«-0.066 

CONSTANT  CP<STATlC>..0. 

2/C 

U/UP 

2/C 

U/UP 

0.00011 

0.5896 

0.00023 

0.7030 

0,00019 

0.6514 

0.00030 

0,7303 

0.00027 

0.7236 

0.00049 

0.7745 

0.00038 

0,7748 

0.00064 

0.8030 

0,00050 

0.8095 

0.00069 

0,8166 

0.00060 

0.8396 

0,00079 

0.8398 

0.00074 

0.8733 

0,00090 

0,8587 

0. 00080 

0.8881 

0.00102 

0,8794 

0,00093 

0.9708 

0.00113 

0,8944 

0.00103 

0.9364 

0. 0011  5 

0.8937 

O.OOH7 

0,9608 

0.00121 

0.9057 

0.001 33 

0.9820 

0.00128 

0.9160 

0,00147 

0.9915 

0.00138 

0.9308 

0,00163  ' 

0.9969 

0.00146 

0.9412 

0.00180  ' 

0,9995 

0.001 59 

0,9508 

0.00197 

1.0000 

0.00167 

0.9633 

0.00213 

1 .0000 

0.00177 

0,9723 

0.00188 

0.9804 

0.00200 

0.9863 

0.00213 

0.9908 

0.00225 

0.9944 

0.00236 

0.9965 

0.00250 

0,9973 

0.00261 

0.9982 

0.00280 

0.9992 

0.00290 

0.9995 

0.00306 

0.9996 

0.00320 

0.9999 

0.00330 

0.9999 

0.00340 

1.0000 

0,00355 

1 .0000 

X/C.  0,319 

Y/C.  1.15  uPPC" 

X/C-  0.319 

Y/C»  2.40 

constant  CPCSTATIC)— 0.813  CONSTANT  CP(STATIC)-. 0.781  CONSTANT  CP ( ST  AT  I C ) *-0 


2/C 

U/lip 

l/C 

U/UP 

2/C 

U/UP 

0.00018 

0.6325 

0.00027 

0.6025 

0.00016 

0.5767 

0.00027 

0.6762 

0,00038 

0.631 4 

0.00016 

0.5767 

0.00033 

0.7050 

0.00051 

0.6701 

0.00023 

0.6187 

0,00042 

0.7313 

0,00063 

0.6958 

0.00030 

0,6480 

0.00051 

0.7623 

0.00069 

0.7068 

0.00035 

0.6584 

0.00055 

0.7749 

0.00079 

0.7254 

0.00047 

0.6834 

0.00057 

0.7763 

0.00089 

0.7413 

0.00057 

0.6985 

0.00063 

0.79  39 

0,00100 

0.7579 

0.00069 

0.7208 

0.00070 

0.3123 

0,00112 

0.7702 

0.00076 

0.7317 

0.00074 

0.8225 

0.00112 

0,7715 

0.00083 

0,7452 

0.00086 

0.8446 

0.00118 

0.7805 

0.00095 

0.7569 

0.00093 

0.8599 

0.00124 

0.7916 

0.00104 

0.7713 

0.00107 

0.8840 

0.001 37 

0.8045 

0.00114 

0.7851 

0,00113 

0.8986 

0.00145 

0.8144 

0.00126 

0.7973 

0.00124 

0.9137 

0.00155 

0.8262 

0.00137 

0.8144 

0,001 34 

0.9292 

0.00166 

0.8369 

0.00150 

0.8230 

0.00145 

0.9442 

0.00174 

0.8479 

0.00161 

0,8376 

0.001 55 

0.9579 

0.00185 

0.8591 

0 . 001 71 

0.8468 

0.00165 

0.9697 

0.00199 

0.8716 

0.00183 

0.8580 

0.00180 

0.9811 

0.00212 

0.8826 

0.00190 

0.8749 

0.00190 

0.9869 

0.00223 

0.8936 

0.00211 

0,8865 

0.00203 

0.9928 

0.00236 

0.9037 

0,00225 

0.8979 

0.00215 

0,9953 

0.00249 

0,9137 

0.00241 

0.9092 

0, 00228 

0.9973 

0.00256 

0.9208 

0.00260 

0.9224 

0.00245 

0.9988 

0,00280 

0.9373 

0.00276 

0.9357 

0.00259 

0.9992 

0.00298 

0.9458 

0.00293 

0.9448 

0.00272 

0.9995 

0.00312 

0.9566 

0.00307 

0.9545 

0.00288 

0.9996 

0.00323 

0.9652 

0.00322 

0,9620 

0.00307 

0,9997 

0.00340 

0.9711 

0.00335 

0.9663 

0,00322 

1.0000 

0.00347 

0.9752 

0.00544 

0.9723 

0.00338 

1.0000 

0.00365 

0.9827 

0.00359 

0.9771 

0.00377 

0.9865 

0.00373 

0.9837 

0.00388 

0,9900 

0 , l0385 

0.9886 

0.00405 

0.9934 

0.00401 

0.9921 

0.00416 

0.9949 

0.00422 

0.9952 

0.00432 

0.9966 

0.00433 

0.9970 

0.00448 

0,9979 

0.00443 

0,9981 

0.00457 

0.9983 

0.00463 

0.9994 

0.00467 

0.9990 

0.00480 

1.0000 

0.00480 

0.9994 

0.00494 

0.9997 

0.00507 

0.9999 

0.00516 

1 .0000 

0.00532 

1 , 0000 

1 ■ X2JVKr.  mejr  ■ 


UPPER 

813 


UPPER 

.781 


'*T- 


Ao  2(i 


Table  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  1 PROBES  B (concluded) 

M*  0.676  ALPHA.  2.40  HE-5700000 


X/C«  0,750 

Y/C*  2.18  uPPtP 

X/C"  0.900 

Y/Ca  2,64  UppEp 

X/C«  0.950 

Y/C>  2.44  UPPER 

CONSTANT  CP 

(STATIC) ■•O .335 

CONSTANT  CP(STAt1C) ■•0.057 

constant  cp<s 

T AT  I C ) ■ 0.057 

2/C 

O/UP 

z/c 

U/UP 

z/c 

U/UP 

0,00073 

0.5330 

0.00098 

0.4344 

0.00096 

0.3300 

0.001 33 

0.5742 

0.001 23 

0.4531 

0.00132 

0.3446 

0,00138 

0.5926 

0.001 56 

0,4724 

0.00176 

0.3711 

0.00204 

0.6212 

0.00206 

0.4954 

0.00230 

0.3916 

0.00287 

0.669U 

0.00239 

0,5062 

0.00266 

0.4086 

0.00351 

0.7035 

0.00289 

0.5332 

0. 00338 

0.4338 

0.00447 

0.7471 

0.00347 

0.5560 

0.00427 

0.4687 

0.00526 

0.7890 

0.00388 

0.5719 

0,00427 

0.4669 

0.00677 

0.8588 

0.00463 

0.6049 

0,00525 

0.5025 

0.00771 

0.8946 

0.00559 

0.6438 

0.00695 

0.5657 

0.00649 

0.9230 

0,00566 

0.6445 

0.00780 

0.6025 

0.00927 

0.9480 

0.00653 

0.6835 

0.00856 

0,6368 

0,01099 

0.9830 

0.00824 

0.7573 

0.00864 

0.6365 

0.01157 

0.9919 

0.00925 

0.7956 

0.00940 

0.6699 

0.01273 

0.9982 

0.01U04 

0.8306 

0.01092 

0.7322 

0.01337 

1 .0000 

0.01012 

0.8305 

0.01168 

0.7654 

0,01459 

1 .0002 

0.01091 

0.8630 

0.01281 

0.8060 

0.01530 

1.0000 

0.01272 

0.9204 

0.01 386 

0.8446 

0.01712 

1.0002 

0.01350 

0.9439 

0.01490 

0,8806 

0.01823 

1.0000 

0.01475 

0.9700 

0.01594 

0.9143 

0.01577 

0.9867 

0.01705 

0.9428 

0.01685 

0.9948 

0,0181 5 

0.9673 

0.01778 

0.9971 

0.01916 

0.9806 

0. 01903 

0.9991 

0.02018 

0.9909 

0.0211 3 

0.9991 

0.02127 

0.9969 

0.02332 

1,0000 

0.02127 

0.9966 

0.02332 

1 .0000 

0.02245 

0.9987 

0.02530 

1.0000 

0.02345 

0,9996 

0.02738 

1 .0000 

0.02949 

1 . 0000 

X/C-  1 .000 

Y / C«  2.02  WAXE 

X/C«  1,025 

Y/C«  2,82  WAXE 

X/C«  2.000 

V / Cm  1.50 

WAKE 

constant  cp<static>»  o.i45 

Constant  cp<static>«  0.145 

Z/C 

U/UP 

CP(STATIC) 

-0.06370 

1 .0000 

-0.0004 

z/c 

U/UP 

z/c 

U/UP 

-0.05082 

0.9993 

0.0022 

-0.02590 

1,0000 

-0,02731 

1.0000 

-0.04677 

0.9989 

0.0021 

-0.02402 

1.0000 

-0,02546 

0.9998 

-0.03051 

0.9849 

0.0002 

-0.02158 

0.9991 

-0.02325 

0.9981 

-0.02315 

0.9687 

0.0002 

-0.01935 

0.9964 

-0.02091 

0.9931 

-0.01987 

0.9509 

0.0002 

-0.01745 

0.9852 

-0.01909 

0.9820 

-0.01412 

0.9422 

-0.0007 

-0.01513 

0.9585 

-0.01674 

0.9555 

-0 . 01 001 

0.9306 

-0.0032 

-0,01289 

0.9255 

-0.01449 

0.9166 

-0.00754 

0.9775 

-0.0033 

-0.01090 

0.8894 

-0,01252 

0.8781 

-0.00754 

0.9235 

-0.0022 

-0.00857 

0.8412 

-0.O1U18 

0.8383 

-0.00754 

0.9737 

-0.0037 

-0,00641 

0.7918 

-0.00798 

0.7962 

-0.00754 

0.9231 

-0.0022 

-0.00434 

0.7548 

-0.00591 

0,7395 

-0.00580 

0.9177 

-0.0022 

-0.00217 

0.6942 

-0,00380 

0,6442 

-0.00011 

0.9103 

-0.0046 

-0.001 29 

0.6039 

-0.00296 

0.5673 

0.00767 

0.9064 

-0.0041 

-0.00055 

0.2369 

-0,00167 

0,4577 

0.00681 

0.9078 

-0.0063 

0,00033 

0.2519 

0,00078 

0.4289 

0 , 01 0°5 

0.9112 

•0.0046 

0.00242 

0.313/ 

0.00299 

0.4694 

0.01 593 

0.9196 

-0.0065 

0,00457 

0,3801 

0.00507 

0.5336 

0.02O97 

0.0310 

-0.0032 

0,00662 

0.4519 

0,00715 

0.5986 

0.02757 

0.9471 

-0.0036 

0.00882 

0.5254 

0,00931 

0.6778 

0.03090 

0.9576 

-0.0036 

0,01111 

0,6115 

0.01120 

0.7426 

0.03674 

0.9705 

-0.0032 

0.01302 

0.684V 

0.01337 

0.8166 

0.041 74 

0.9802 

-0.0032 

0,01507 

0.7667 

0.01545 

0,8860 

0.04759 

0.9900 

-0.0022 

0.01716 

0.8416 

0.01743 

0,9320 

0.05343 

0.9947 

-0.0027 

0.01927 

0.9082 

0.01948 

0.9703 

0.07350 

0.9098 

-0.0042 

0.02139 

0,9608 

0.02157 

0.9919 

0.09356 

1 .0000 

-0.0037 

0.02345 

0,9893 

0.02354 

0.9970 

0.02540 

0.9981 

0.02536 

0.9994 

0.02739 

0.9998 

0.02/42 

1.0002 

0,02927 

1,0000 

0.02742 

0.9096 

0.02937 

1 . 0000 

Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  2 PROBES  8 

H*  0.676  AIPHA*-2.18  R(*  3700000 


X/C*  0,152  Y / C * 1,17  LOWER 
Constant  cp<statio*-o.665 


X/C*  0.152  Y/C*  2.42  LOWER 
CONSTANT  CP(STATIO"-0.«65 


X/C*  0.179  V / C * 1.04  UPPER 
CONSTANT  CR<STATJC>*«0.180 


z/c 

U/UP 

Z/C 

U/UP 

Z/C 

U/UP 

0.00017 

0.6710 

0.0001 3 

0,6476 

0.00012 

0.6272 

0,00023 

0.7145 

0.00021 

0.7087 

0.0001 5 

0.6775 

0.00027 

0.7444 

0.00035 

0.7627 

0.00023 

0.7304 

0.00034 

0.7793 

0,00042 

0,8015 

0.00027 

0.7492 

0.O0U38 

0. 7964 

0.00060 

0.8400 

0.00044 

0.7760 

0,00047 

0.8213 

0.00078 

0.8851 

0,00049 

0,7922 

0.00054 

0.8389 

0.00100 

0.9278 

0.00064 

0.3202 

0,00067 

0.8667 

0.00125 

0.9713 

0,00081 

0.8571 

0.00082 

0.9022 

0.00137 

0.9835 

0.00088 

0.3745 

0,00088 

0,9219 

0.001 53 

0.9931 

0.00100 

0.8926 

o.ooi oi 

0.9413 

0.00172 

0.9986 

0.00123 

0.9237 

0.001 22 

0.9735 

0.001 87 

0.9996 

0.001 40 

0.9518 

0.00143 

0.9910 

0. 00205 

0.9999 

0.001 59 

0.9721 

0.00163 

0.9974 

0.00248 

1.0000 

0.00167 

0.9796 

0.00171 

0,9986 

0.00272 

1.0000 

0.00182 

0.9886 

0,00164 

0.9994 

0. 00292 

1 . 0000 

0.00196 

0.9942 

0.00201 

0,9998 

0.00319 

1.0000 

0.0021 5 

0,9978 

0.00218 

0,9999 

0,00227 

0.9986 

0,00235 

1 , 0000 

0.00242 

0.9991 

0,00245 

1,0000 

0.00261 

0.9994 

0,00268 

1,0000 

0.00283 

0.9997 

0.00294 

0.9997 

0. 00318 

0.9997 

0.00347 

0.9098 

0.00368 

1,0000 

0.00394 

1.0000 

0.00421 

1.0000 

/C*  0,179 

Y/C*  2.29  UPPER 

X/C*  0.319 

Y/C*  1.15  UPPER 

X/C*  0.J19 

Y/C*  2. 

nstant  cp(static>*-o.i80 

CONSTANT  CP<STATIC)*-0.S14 

CONSTANT  CP<STATIC>«' 

z/c 

U/UP 

Z/C 

U/UP 

Z/C 

U/UP 

0 . 0 0 0 1 5 

0.6505 

0,00013 

0.5356 

0.00014 

0.5635 

0.00026 

0,7149 

0.00018 

0.5810 

0.00021 

0.6334 

0.00033 

0,7430 

0. 00025 

0.6241 

0.00033 

0.6727 

0.O004B 

0,7874 

0.00030 

0.6391 

0. 00038 

0.6873 

0.00056 

0.8116 

0.00937 

0.6586 

0.00061 

0. 7334 

0.00067 

0,8357 

0.00046 

0.6829 

0.00063 

0.7423 

0.00073 

0.3502 

0.00052 

0.6965 

0.00075 

0.7574 

0.00096 

0.8073 

0. 00060 

0,  7193 

0.00082 

0.7693 

0,00100 

0.9078 

0.00079 

0.7487 

0,00092 

0.7806 

0.00110 

0.9255 

9.00087 

0.7631 

0.00104 

0.7988 

0.00119 

0.9382 

0.00097 

0.7782 

0.00116 

0.81 38 

0.00127 

0.9502 

0,0011 5 

0.8059 

0 . 001 30 

0.8321 

0.001 40 

0,9677 

0.001 35 

0.8303 

0.00149 

0.3511 

0.001 50 

0.9791 

0.00154 

0.8520 

0.00168 

0.8724 

0.00167 

0.9894 

0.00163 

9.3624 

0.00197 

0.8960 

0.00185 

0.9955 

0.001 75 

0.8762 

0.00206 

0.9056 

0,0020  8 

0.998S 

0.00194 

0.8913 

0.00220 

0.9181 

0,00255 

0.9996 

0.00208 

0.9072 

0.00238 

0.9328 

0.00246 

0.9995 

0.00221 

0.9186 

0.00255 

0.9447 

0.00262 

0.9995 

0.00237 

0.9309 

0.00271 

0.9546 

0.00281 

0.9999 

0.00234 

0.9465 

0.00317 

0.9768 

O.O02Y8 

1.0000 

0.00280 

0,961 5 

0.00339 

0.9861 

0.00312 

1.0000 

0.00296 

0.9683 

0.00359 

0.9913 

0.00354 

0.9999 

0.00319 

9.9804 

0.00384 

0.9961 

0.00377 

0,999V 

0.00347 

0.9909 

0.00400 

0.9976 

0.00398 

0.9998 

0.00370 

0.9954 

0.00410 

0.9984 

0.00423 

1.0000 

9.00395 

0.9979 

0.00426 

0.9991 

0.00418 

0.9994 

0.00475 

1,0000 

0.00446 

0.9998 

0.00527 

1.0000 

0. 00469 

0.9999 

0.00564 

1.0000 

0.00501 

1.0000 

0.00595 

1.0000 

0.00519 

1 .0000 

0.00537 

1 , 0O00 

0,00555 

1 , 0000 

UPPER 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  2 PROBES  8 (concluded) 

M«  0,676  ALPHA.-2.18  RE"  S700000 


X/C«  0,750 

Y/C>  2,18  UPPER 

X/Cm  0.900 

Y/C.  2.6*  UPPER 

X/C«  0.9S0 

Y/C«  2.**  UPPER 

CONSTANT  CP<STAT|C>»-0.2JA 

CONSTANT  CP(STATIC)«-0.02* 

CONSTANT  CP(STATIC)*  0.073 

in 

U/UP 

m 

U/UP 

1/ c 

u/up 

0,00075 

0.5773 

0.00080 

0.  *089 

().  ooufy 

0. *280 

0,00109 

0.6100 

0.00105 

0.51 72 

0 . 0 0 1 •)  4 

0.4691 

0.00126 

0.6299 

0.001*6 

0.5*69 

0,0012/? 

0.474* 

0,00193 

0.6705 

0.001 79 

0.5660 

0,0016 7 

0.5021 

0,002*1 

0.6998 

0.0020* 

0.5735 

0,00248 

0.5398 

0.00313 

0.7*28 

0.0025* 

0.6009 

0,00101 

0. 5671 

0,00370 

0.7725 

0.00279 

0.61OV 

0,00355 

0.59*8 

0.00*17 

0.8033 

0.00320 

0.634V 

0,00453 

0.6181 

0.00513 

0.8*90 

0.00*03 

0.6723 

0,00561 

0.6860 

0.00608 

0.8940 

0.00*69 

0.700* 

0.00659 

0.7117 

0.00711 

0.930* 

0.00527 

0.7303 

0,00779 

0.7817 

0.00813 

0.965V 

0.00628 

0.776* 

0.00930 

0.8*79 

0. 00976 

0.9932 

0.00738 

0.823* 

0.01  1.07 

0.91*1 

0.01139 

0.9998 

0.00839 

0.8667 

0,01272 

0.9631 

0.0128* 

1.0000 

O.O0V6* 

0.9119 

0.01420 

0.9877 

0,01*05 

1 .0000 

0.01130 

0.9629 

0,01610 

0.9990 

0.01583 

1 .0000 

0.01326 

0.9930 

0,01805 

1 .O(<90 

0.01758 

1.0000 

0.01 506 

0.9991 

0,01982 

1 . 0O00 

0.0165* 

0.9996 

0. 021 31 

1 . 0001 

0,018*3 

0.9996 

0.02326 

1 . oooo 

0,02050 

0,9999 

0. 02475 

1 . 0000 

0,02229 

1.0000 

0.02379 

1 . 0000 

X/C»  1.000 

Y/C«2.02  WAKE 

X/C«  1.025 

V/C*  2.3?  u A K 6 

X/Cm  2.000 

v/C.  1.50 

WAKE 

CONSTANT  CP(STATIC)"  0.186 

CONSTANT  CP(STATIC)"  0.186 

l/C 

U/UP 

Cp(STATIC) 

-0.20266 

1 . O'lOO 

-0.0014 

2/C 

U/UP 

it  c 

U/UB 

-0 .1 6639 

1 . mo 

-0. 0051 

-0.02864 

0.9933 

-0.02891 

0.9937 

-0, 1 41 7? 

0.9998 

-0.0009 

-0.02731 

0,9877 

-0.02750 

0.991 3 

-0.1 268? 

1 . 0000 

-0.0052 

-0.02565 

0.975* 

-0.02591 

0.9862 

-0.10852 

0.9vu8 

-0 , 002ft 

-0.02350 

0.9433 

-0.02389 

0.9/35 

-0.10019 

0,9096 

-0.0062 

-0,021*1 

0.9228 

-0.021 75 

0.9550 

-0 , 091 84 

0.9973 

-0.00*7 

-0.01934 

0.8693 

-0.01975 

0,9260 

-0, 08432 

0,9*93 

-0.0033 

-0.01702 

0.8491 

-0,01740 

0.8V20 

•0,0751 1 

0.971  * 

-0.00*7 

-0,01496 

0.8092 

-0.01531 

0,850/ 

-0 , 06760 

0,94*7 

-0.0038 

-0.01280 

0.7713 

-0.01315 

0.81 27 

-0.05924 

0.9236 

-0.0058 

-0,01075 

0.7*31 

-0,01108 

0.7773 

-0.04974 

0.9092 

-0.00*3 

-0.008*8 

0.7116 

-0.0088! 

0.7398 

-0, 041 39 

0.9119 

-0.0057 

-0,00623 

0.6*25 

-0.00655 

0.6992 

-0.03304 

0.9285 

-0,0052 

-0,00408 

0 . 6601 

-0,00439 

0.6605 

-0.02470 

9.951  * 

-0.0063 

-0. 00787 

0.6*05 

-0,00321 

0.61 38 

-0,01555 

0,9757 

-0.0077 

-0.00155 

0,5935 

-0,00186 

0.5526 

-0, 00807 

0.9899 

-0.0072 

-0,00068 

0.3836 

-0,00102 

0.5085 

0,00022 

0.9979 

-0.0071 

0.00059 

0,3230 

0, 0 0 *1 1 5 

0.4927 

0,00850 

1 . 0*00 

-0.00*1 

0,001 *7 

0.371* 

0,0011 3 

0.5092 

0.02497 

1 . )''0U 

-0.0076 

0,00309 

0.4383 

0.00264 

0.563* 

0.041  32- 

1 , 0000 

-0.0081 

0,00*7* 

0.5069 

0,00441 

0.61 /* 

0,00688 

0 , 6070 

0.00658 

0.7133 

0,00*90 

0.69*1 

0.00856 

0,7877 

0.01119 

0,7870 

0.01071 

0.8658 

0,01335 

0,87*2 

0.01293 

0.9365 

0.01 516 

0.9339 

0.01460 

0.97*6 

0,01623 

0,96*3 

0.01559 

0.9*86 

0.01797 

0.9895 

0.01724 

0,7962 

0,02019 

0.9988 

0,01946 

0.998* 

0.02155 

0.9997 

0.02076 

0.9993 

0,02631 

0,9997 

0.02542 

0.9995 

0,02788 

1.0000 

0.02684 

1 .0*00 

0,029*3 

1,0000 

0,02864 

1 , J<")0 

Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


And') 


case  i Proses  b 

M*  0.600  ALPHA*  2.57  PE*6300000 


X/C*  0.152 

Y/C*  1.17  LOWER 

X/C*  0.152 

V/C*  2.42  LOWER 

X/C*  0.179 

Y/C«  1. 

CONSTANT  CP(STATIC)*  -0.051 

CONSTANT  CP(STATIC)*  -0.051 

CONSTANT  CP(STATIC)* 

2/C 

O/UP 

2/C 

O/UP 

z/c 

O/UP 

0.H0017 

0.67*7 

0.O0012 

0.6038 

0. 0001  5 

0.6152 

0.O0026 

0.7311 

0. 00025 

0.7183 

0.00023 

0.66*7 

0.00036 

0,76*9 

0,00053 

0.7667 

0,00038 

0.6953 

0.000*5 

0.7986 

0.0006* 

0.811* 

0.00052 

0.7279 

0,0005* 

0.8219 

0,00078 

0.8*83 

0.00062 

0.7502 

0.00077 

0.8676 

0.00090 

0.8767 

0.00083 

0,78*0 

0.001 00 

0.8990 

0.00115 

0.91*0 

0.001 08 

0.809* 

0,00122 

0.92*6 

0,001 39 

0.9*08 

0. 00128 

0.8280 

0,00137 

0,9*20 

0.O0161 

0.9595 

0.001*6 

0.8*15 

0.00163 

0.9569 

0.00180 

0,969* 

0.00167 

0.85*8 

0,00135 

0.9679 

0,0021 3 

0.9778 

0. 00190 

0.8678 

O.O0207 

0.97** 

0,00231 

0.9803 

0,00212 

0.8770 

0. 00220 

0.9783 

0. 00259 

0.98*4 

0,00229 

0.885* 

0.002*2 

0.9801 

0.00275 

0.9859 

0.00252 

0.8980 

0,00265 

0,98** 

0,00295 

0.9875 

0.01,270 

0.9030 

0.00291 

0.9873 

0.00322 

0.9901 

0.00297 

0.9122 

0.00312 

0,9897 

0.003*5 

0.9926 

0,0031 3 

0.91  8* 

0.00333 

0.991* 

0.00368 

0.9933 

0.00333 

0.9250 

0 . 00 358 

0,9937 

0.00391 

0.9952 

0.00357 

0,9320 

0.00379 

0.99*6 

0.00*1 1 

0.9939 

0,0(1380 

0.9377 

0.00*00 

0.9961 

0.00*42 

0.9966 

0,00*02 

0.9*32 

0.00*22 

0,9970 

0,00*82 

0.9980 

0.00*20 

0.9*87 

0 .00**3 

0.9978 

0.01503 

0.9991 

0. 00**2 

0.9533 

0.00*67 

0.998* 

0,00568 

0.9995 

0.00*59 

0.9590 

0 , 00483 

0.9987 

0.00597 

1 .0000 

0,00*80 

0.9636 

0.00*9* 

0.9989 

0.00756 

1 . 0000 

0 , 00*9* 

0.9666 

0.00520 

0.9993 

0.00519 

0.972* 

0.005*3 

0.999* 

0.005*3 

0.9769 

0.00563 

0.9996 

0,00562 

0.9800 

0.00590 

0.9998 

0.00592 

0.98*0 

0.00622 

1.0000 

0.00625 

0.9885 

0,00661 

1.0000 

0,00660 

0.9923 

0.00712 

1 .0000 

0. 0071 3 

0.9962 

0. 00752 

0,9980 

0. 00795 

0,9990 

0, 0083* 

1.0000 

0,00877 

1.0000 

0.00926 

1.0000 

Ab-30 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  3 PROBES  B (continued) 

M>  0.600  AlPHAa  2.57  REa6300000 


X/Ca  0.179 

Y/Ca  2,29  UPPER 

X/Ca  0,319 

Y/Ca  1.13  UPPER 

X/C>  0.319 

Y/Ca  2. 

CONSTANT  CP<STAT1C)»  -0.7*5 

CONSTANT  CP  1 STAT 1 C ) ■ -0.693 

CONSTANT  CP(STATlC)a 

I/C 

U/UP 

2/C 

U/UP 

2/C 

u/up 

0.(10017 

0.60*8 

0. 00017 

0.3*67 

0.00016 

0.3770 

C. 00028 

0,6616 

0.00028 

0.5765 

0.00025 

0,6337 

0.000*2 

0.6909 

0.000*2 

0.4072 

0.00036 

0.67*5 

0.000*0 

0.7119 

0.00055 

0.628* 

0.00050 

0,6985 

0.00058 

0.7279 

0,00080 

0.4565 

0.00057 

0.7177 

0.00070 

0.7*25 

0.00098 

0.6839 

0. 00066 

0.7330 

0.00086 

0.7588 

0.00121 

0.7029 

0.00077 

0.7*87 

0.  <>01  02 

0.77** 

O.OOU1 

0.7132 

0.00093 

0,7656 

0,»0132 

0.7937 

0.00160 

0.7295 

0.00110 

0.7833 

0.001 53 

0.809* 

0.00185 

0.7*57 

0.001*9 

0.80*9 

0,00175 

0.8225 

0.00205 

0.7539 

0. 0016O 

0.8197 

0,00196 

0.8317 

0.00220 

0.76*0 

0.00181 

0.8326 

0.00220 

0.8*63 

0,002*1 

0.7780 

0.00200 

0.8*27 

0,002** 

0.85*6 

0,0026* 

0,7880 

0.00222 

0.8562 

0,00268 

0,863* 

0.00288 

0.8001 

0.002** 

0.86*9 

0.00280 

0.8761 

0.00309 

0.8095 

0.00268 

0.873* 

0 . 0»31 2 

0.8836 

0.00325 

0.8167 

0, 00280 

0.8830 

0.00337 

0,8911 

0.00350 

0.8287 

0.00313 

0,8916 

0.00357 

0,8998 

0.00371 

0.8378 

0, 00339 

0.9021 

0,00382 

0.9069 

0.00393 

0.8*56 

0.00360 

0.9098 

0.00*05 

0.91 J* 

0.00*17 

0,855* 

0.00385 

0.9132 

0.00*27 

0.9215 

0, 00**0 

0.8661 

0.00*08 

0,9216 

0,00*50 

0,9315 

0.00*57 

0.8713 

0.00*30 

0,9261 

0,00*73 

0.936* 

0.00*81 

0.8810 

0.00*51 

0.9327 

0.00*98 

0.9*36 

0,00*93 

0.8867 

0.00*76 

0.9359 

0,00519 

0.9512 

0.00522 

0.8985 

0,00500 

0,9*36 

0,003*0 

0.9567 

0.005*5 

0.907* 

0.00521 

0.9*93 

0.0056* 

0.96*1 

0.00563 

0.9126 

0.005*1 

0,9515 

0,0058* 

0,9671 

0.00588 

0.9233 

0.00566 

0.957* 

0.00617 

0.97** 

0.00619 

0.93*0 

0.00585 

0.9597 

0 , 110651 

0.9B0* 

0, 0Q656 

0,9*38 

0.00615 

0.9638 

0.00690 

0.9868 

0.00711 

0.9605 

0.006*7 

0.9707 

0.00738 

0.9918 

0,0075* 

0.9707 

0.00691 

0.9752 

0.00785 

0.99*8 

0.00797 

0.9788 

0.007*6 

0.9822 

0.00831 

0.V97* 

0.00838 

0.9838 

0. 00790 

0.9859 

0.00871 

0.9986 

0,00880 

0.9911 

0.00836 

0.990* 

0,00918 

0.999* 

0.00927 

0.99*6 

0.00879 

0.9933 

0.00966 

0.9996 

0.00975 

0.9970 

0.00923 

0.9959 

0,01020 

0,9999 

0.01013 

0.998* 

0 . 00*63 

0.9969 

0,01065 

1 . 0000 

0.01 060 

0.9991 

0,01015 

0.9963 

0 . f.  1 1 1 3 

1 .0000 

0,01 096 

0,9995 

0.01063 

0.9989 

0,011*5 

0.9998 

0.01112 

0.9993 

0.01211 

1.0000 

0.01143 

1.0000 

0,01210 

1.0000 

UPPER 

693 


Ac.  .11 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  .3  PROBES  B (concluded) 

Na  0.600  ALPHAa  2.57  RE.6S0000U 

X/Ca  0.750  Y/Ca  2.18  UPPER  X/Ca  0,900  Y/Ca  2.64  UPPER  X/C»  0.950  Y/Ca  2,44  UPPER 

CONSTANT  CP(STATlC)«  -0.320  CONSTANT  CP(STATIC)*  -0.060  CONSTANT  CP(STATIC>»  0.044 


7/C 

U/IIR 

2/C 

U/UR 

2/C 

U/UP 

0,00073 

0,5063 

0. 00085 

0,4041 

0.00057 

0.3053 

0,00159 

0.3633 

0. 00160 

0.4436 

0.00060 

0,3234 

0.00245 

0.6163 

0,00270 

0,4868 

0,00149 

0.3570 

0,1. 034? 

0.6566 

0.00367 

0.5219 

0.00225 

0.3874 

0.00440 

0.6983 

0.00472 

0.5590 

0.OO325 

0.4250 

0.00907 

0,7622 

0. O0o55 

0.6249 

0. 00432 

0.4565 

0,00757 

0.8161 

0. 00832 

0.6766 

0. 00723 

0.5506 

0.00928 

0,8716 

0.01026 

0.7386 

0.0(1691 

0.6061 

0.01112 

0.9230 

0,01230 

0,8091 

0.010V4 

0.6721 

0.O1310 

0.9643 

0,01448 

0.8730 

0,01314 

0.7426 

0.01511 

0.9893 

0.01665 

0.9266 

0,01 540 

0,8106 

0,01684 

0.9977 

0,01867 

0.9630 

0. 01766 

0.8727 

0. 01857 

0.9995 

0,02091 

0.9  89  3 

0. 01964 

0.9221 

0.02052 

0.9999 

0.02319 

0.9979 

0.02179 

0.9645 

0.02218 

0.9999 

0.O2509 

0.9996 

U, 02416 

0.9899 

0,02386 

1 .0000 

0.02695 

1 .0000 

0,02605 

0.9972 

0.02347 

1 .0000 

U. 02905 

1 . 0000 

0.02812 

0,9996 

0.03115 

1.0000 

0. 03028 

1.0000 

0.03305 

1,0000 

0.03241 

1 .0000 

X/Ca  1.000 

Y/Ca  2.0?  WAXE 

X/Ca  1.025 

Y/Ca  2.82  WAXE 

X/Ca  2.000 

Y/Ca  1 .50 

WAXE 

CONSTANT  CP ( STAT  I C ) ■ 0.1  it 

CONSTANT  CP(STATIC).  0.126 

2/C 

U/UP 

CP(STATIC) 

-0.06090 

1.0000 

0.0005 

1/ c 

U/ up 

2/C 

0/UP 

-0.05448 

1 .0000 

0.001 0 

*0,02*53 

1 . 0000 

•0.02429 

1.0000 

-0.04723 

1 . 0000 

0 .0003 

•0.02226 

1 . cooo 

*0.02212 

0.9967 

-0.03633 

0,999a 

0.0000 

•0,01995 

0.6987 

-0,02003 

0.993* 

•0,113020 

0.9978 

•0.0024 

•0,01772 

0.9917 

-0,01787 

0.9787 

*0.02551 

0.99*7 

-0. »01 0 

•0,01 538 

0.9745 

-0.01592 

0.9536 

-0.0212? 

0.9899 

-0.0014 

•0,01345 

0.9431 

-0.01390 

0.9182 

-0.0171 3 

0.9322 

•0.0014 

•0,01110 

0,8967 

-0.01166 

0.8745 

-0.01385 

0.9759 

-0 . 0043 

•0 , 00885 

0.8516 

-U. 00944 

0.8291 

-0  ,i'(i«92 

0.9651 

-0.0U33 

-0,00675 

0.8091 

-0.00750 

(1.7909 

-O.C0481 

0.9512 

•0.0032 

•0,00*35 

0.7591 

-0.00520 

0.7375 

0,00014 

0.9546 

-0.0072 

•0,0031 0 

0.7342 

•0,00389 

0 . 665' 1 

0,00427 

0.9218 

-0.0067 

•0.00230 

0,71 $6 

-0.00319 

0.6016 

0,00675 

0.9132 

-0.0058 

•0,001 22 

0,6789 

-0.00214 

0.501/ 

0.01171 

(1.9019 

•0.0061 

-0.00033 

0.4668 

-0.00126 

0: 4>*P 

0,01503 

0.8967 

-0,0071 

0.00078 

0.2272 

•0.00049 

0.3919 

0, 01948 

0.8939 

-0.0076 

0.00184 

0.2533 

U. 00066 

0.5772 

0,02363 

0,8944 

•0,0086 

0.00230 

0.2756 

0.00152 

0.3854 

0.02661 

0.8994 

-0.0077 

0.00456 

0.3343 

0,00348 

0.4274 

0.03*94 

0.9174 

-0. 0076 

O.OO683 

0.4057 

0,00562 

0.4844 

0.04527 

0.9447 

-0.0077 

0.00886 

0.4615 

(1,00750 

0.5432 

0.05362 

0.9644 

-0. 00e7 

0.01115 

0.5356 

0,110983 

0.6058 

0. 061 14 

0.9820 

-0.0057 

0.01 31 6 

0.5996 

0.01193 

0.6689 

0.06667 

0.9930 

-0.0072 

0.01 328 

0.6734 

0.01400 

0.7377 

0.O7786 

0.9977 

-0.0052 

0,01732 

0.7393 

0.01603 

0.7876 

0.06873 

0.9099 

-0.0057 

0 , 01928 

0.8066 

0.01787 

0.851* 

0.09877 

0.9997 

•0.0U43 

0.02137 

0.8726 

0,01976 

0.89/0 

0.10962 

0.999V 

-0.0062 

0,02367 

0.9293 

0.02191 

0.9377 

0.  111180 

0.9099 

-0.0067 

0 . 02584 

0,9725 

0.02408 

0.9715 

0.11963 

(1 . 9 V 9 9 

-0.0075 

0 , 02775 

0.991 3 

0.02599 

0.9885 

0,16108 

0.9999 

-0.0062 

0 , 02959 

0.9983 

U.  02780 

0.9955 

0.16273 

0,9998 

-0,0076 

0,031 73 

1 .0000 

0.02992 

0.9985 

0.24180 

0.9998 

-0.0105 

0.03372 

1 .0000 

0.03196 

0.9998 

V.. 31 826 

1 . 0000 

-0.0145 

0,03553 

1.0000 

0.03380 

0.9098 

0.03761 

1.0000 

0.03574 

1 .0000 

AO-.?: 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 

case  t p»om<  • 

V"  0.723  Alpha.  2.92  RE.6500000 


y/e.  0 132  V/C.  1.17  LOWER  »/*■  0 132  v/C.  2.42.  LOWER 

constant  CP(STATiC).  -0.012  CONSTANT  fP(STAT|C)«  -0.012 


X/e»  0 179  v/C.  1 . 0A 

constant  c p <s t at  ic>.  -i 


z/c 

U/llp 

7/e 

U/Ilft 

l/C 

U/l<» 

o.oom? 

0.685* 

0. 00012 

0.5873 

0.00017 

0.6182 

0.00o24 

0.737* 

0 . 00038 

0.7174 

0.00027 

0.6565 

0.O0A1? 

O.75A0 

0. 000*7 

0.7617 

0.00O38 

0,6792 

0. 00042 

0.7A60 

0.00O87 

0.81 34 

0. 00050 

0.71*0 

n.00049 

0.  R1 21 

0.00102 

0.8578 

0.00060 

0.7*01 

0.0004? 

0.836* 

0.00126 

0.8986 

0.00073 

0.7683 

0 . 00O74 

0.8467 

0.00152 

0.931 3 

0.00083 

0.7879 

0.00095 

0.8998 

0.00176 

0.9581 

0.00108 

0.8203 

0.001 ?2 

0.0JS7 

0. 001«* 

0.9743 

0.00128 

0.85*1 

0 . 001 40 

0.9582 

0 . 00727 

0.9917 

0. 001 50 

0.8836 

0.00162 

0.9755 

0.00239 

0.9984 

0.00171 

0.90*1 

0.00185 

0.9883 

0 . OO3O6 

1 .0006 

0.0019? 

0.9260 

0.00210 

0.99*5 

0.00138 

0.9999 

0.00214 

0.9*70 

0.00222 

0.9976 

0.00*00 

1 .0000 

0.00235 

0.9676 

0.00267 

0.9996 

0. 00**8 

1 .0000 

0.00274 

0 .9855 

O.OOJI 2 

0.9999 

0.00*«1 

1 . 0O00 

0. 00315 

0.9969 

0.00362 

1 . 0001 

0.00359 

0.9996 

0.00401 

1 . 00O0 

0 . 00406 

1 .oaoo 

0.00444 

1 . 0000 

0.00477 

1.0000 

'f-  0 179 

y/Cm  7.20 

UPPER 

*/C»  0 319 

V/C.  1.15 

UPPER 

X/r.  0 319 

v/C.  7 

CONSTANT  CP(ST»TICT«  -1.029  CONSTANT  CP ( ST  AT  1 Cl ■ -1.115  CONSTANT  CPCstATICI.  - 


7/e 

U /II  P 

7/r 

U/IIP 

i/r. 

U/UP 

0.00015 

0.568* 

0.00017 

0.3675 

0.0001 5 

0.5*62 

0.0002* 

0.6778 

0.00028 

0.6262 

0.00021 

0.5929 

0.00033 

0.6886 

0 .00038 

0.6379 

0.0005? 

0.6*** 

0.000*6 

0.7135 

0.000*6 

0 . 673* 

0.00045 

0 .6709 

0 . 00060 

0.7*80 

0 .00057 

0.696? 

0.0004? 

0,6998 

0.00077 

0.7718 

0. 00071 

0.7165  / 

0. 00070 

0.7200 

0 . 00098 

0.7076 

0 . 00081 

0.73*5 

0. 00047 

0 . 7**7 

0.00113 

0.879* 

0 .00098 

0.7325 

0. 001 1 7 

0.7736 

0.001*1 

0.8680 

0.001 1 8 

0.7733 

0. 001 44 

0.6012 

0.0016* 

0.888* 

0.00139 

0.797* 

0.00140 

0.8197 

0.00190 

0.9118 

0.00169 

0.8185 

0. 00101 

0.8J76 

0 . 0021 1 

0.929* 

0.00191 

0.83*2 

0.00207 

0.8310 

0.00136 

0.9338 

0.00113 

0.8*08 

0.00234 

0.8711 

0.00178 

0.97*2 

0.00237 

0.866? 

0.00240 

0.8937 

0 . 00323 

0.99*1 

0 . 00256 

0.880* 

0.00324 

0.9266 

0.0052s 

0.9991 

0.00297 

0.90*1 

0.00370 

0.9305 

0 .00*1  * 

0.9998 

0 .003*1 

0.9297 

0.00404 

0.9656 

0.00*39 

1 .oono 

0-.  0058* 

0.9316 

0.00454 

0.9832 

0.00307 

1 .0000 

0 . 00*28 

0.9698 

0.00510 

0.9932 

0.00*60 

0.9838 

0.00540 

0.9983 

0.00*93 

0.9918 

0.005*’ 

0.999* 

0.00538 

0.9965 

0.00631 

0.9999 

0 .00577 

0.9995 

0.006*4 

1 .oooo 

0.0061* 

1 .0000 

0.00748 

1 .0000 

0.00631 

1 .0000 

0.009?1 

1.0000 

UPPER 

029 


UPPER 

.115 


Table  b.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 


Ca5*  6 P*n*f5  I (concluded) 

M.  0.725  A L PH  A ■ 2.92  RE.6500000 


y/Ca  0 900  V/Ca  7.64  UPPER 
constant  CPMTATtCla  -0.057 


y / 0 a o 950  V/Ca  7.44  ij PPER 
C0NStANt  CP(STATTC>a  0.059 


tic 

U/UP 

7/0 

U/l)» 

0.00119 

0.1042 

0.00073 

0.2*74 

0.00107 

0.1904 

0.00117 

0.3057 

0.0020* 

0.40O7 

0-00173 

0 . 33n6 

0.00300 

0.4304 

0.00235 

0.3314 

0.00390 

0.4041 

0.002*0 

0.3*71 

0.00400 

0.4*40 

0-00477 

O.411O 

o.ooooo 

0.5200 

0.00*** 

0.4*57 

0.00929 

0 . *201 

0.01000 

0.5312 

0.01717 

0.7107 

0.01291 

0 . *330 

0.01500 

0.*190 

0.0159* 

0.7734 

0.01790 

0 . *979 

0.01*83 

o.*n*a 

0.02070 

0.93*0 

0 * 021 73 

0 . **43 

0.02357 

0.9*05 

0-02433 

0.9370 

0.02*33 

0 . 99  AO 

0-02733 

0.0795 

0.02*90 

1 .0000 

0.03009 

0.9039 

0-03743 

0.9097 

0.03509 

1 .0000 

y/ea  1 000 

V/Ca  2.02  WAKE 

y/ea  1 025 

v/Ca  7. *7  gAK* 

x/e«  2 ooo 

V/C.  1.50 

WAKE 

Constant  CptSTATlcy.  0.143 

constant  Cp<sT*TlC)a  0.1*3 

T/C 

U/llft 

Cp(lTATIC) 

-ft. 0 771 2 

1 . 0000 

0 0071 

2/C 

U/UP 

tit 

U/UP 

-ft. ftTjQA 

1 . OOOO 

0.0055 

-0 .023*1 

1 .oooo 

-0.02*47 

1 . OOOO 

"0.061  54 

1 . 0 0 ft  5 

0.0047 

-0. 02770 

1 .0000 

-0.02*1* 

0.9994 

-0. 04958 

0.9998 

0.0062 

-0.0197* 

0.907* 

-0.02310 

0.99*1 

-0.ft4l.1l 

0 . 900  3 

0.0059 

-0.014*3 

0.9*30 

-0.02027 

0.9912 

-ft.  ftloM 

0.9970 

0.0036 

-0.0139? 

0.9313 

-0.01742 

0.9*91 

-0. 02010 

0.9889 

0 . 0058 

-0.010O7 

0 . *9*9 

-0.01*7* 

0.92*4 

-0  . ftl  JM  1 

0.9747 

0.0007 

-0.00*09 

0.  *419 

-0.011** 

0 . *7*7 

-0.00478 

0.9586 

0 . 0002 

-O.O0S03 

0 . 7**9 

-0.00913 

0.8240 

ft. 00591 

0.9103 

-0.0017 

-0 . 00791 

0.7*52 

-0.00*30 

0 . 7**8 

0.02077 

0.9015 

-o.oom 

-0.00099 

0.4*99 

-0.00*49 

0.4*57 

0.02851 

0.9022 

-0 . 0006 

0 . 00033 

0.2257 

-0. 005*1 

0.57S* 

ft. 0488? 

0.9247 

-0 . 0026 

0.00113 

0.237* 

-0. 00*73 

0.4*79 

0.05849 

0.9486 

-0 . 001  0 

0.00*03 

0.3233 

-0.001*7 

0.4204 

0.07289 

0.9715 

-0.0009 

0.00*92 

0.3*41 

-0 . 000*9 

0.1903 

0.081 08 

0.9793 

0.0005 

0.009*3 

0.4577 

0.00237 

0.4001 

0.09827 

0.9888 

-0. 0021 

0.01273 

0.3291 

O.OOJ12 

0.41*1 

0.1 0948 

0.99ft1 

-0.001 7 

0.01 J*? 

0.4038 

0.00792 

0.5102 

0 .11910 

0.9915 

-0.0015 

0.01*35 

O.49J0 

0.0107* 

0.4091 

0.1 2951 

0.9915 

-0.0052 

0.02137 

0.7?J9 

0.01337 

0.4*9* 

0.16955 

0.9949 

-0.0041 

0.0237* 

0 . *333 

0.01*43 

0.7724 

0.2517J 

0.9990 

-0.0085 

0 . *2*32 

O.S9  21 

0.01910 

0.84*0 

0. 12971 

0.9999 

-0.0144 

0.0292* 

0.0*25 

0.021 *0 

0.902* 

0.19742 

1 . OOOO 

-0. 0160 

0.031*1 

0.9733 

0.02399 

0.9472 

0.03*51 

0.991* 

0. 02**9 

0.9*01 

0 .0370* 

0 .9993 

0.02903 

0.99*4 

n .03973 

1 .0.100 

0.031*2 

0.99** 

0.03*37 

1.0000 

A6-34 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 

Ca5E  7 PR08E5  I 

m.0.725  ALPHA*  ? 55  PE. 6500000 


X/r.  1)  15? 

v/C.  1.17  lOwEP 

V /f ■ 0 18? 

V/C.  7.4?  i.OWEr 

>/<*■  i)  179 

v/C»  1 . 

0 nN$  T * Nt  CP(STATIO).  -0.051 

CONSTANT  CR<5T.TIn)»  -0.051 

CONST.vt  CP(STATIC). 

2 / C 

U/ljP 

7/C 

U/(P 

?/r 

U/IJD 

n . *oni s 

0.6T03 

0 • «*oo  34 

0.710s 

0. 00031 

0.6937 

o . 

0.7652 

0 • 4 

0.7910 

0.00*50 

0.7407 

0 . 0 

<>.  80  J6 

0 . 00*80 

0.8164 

0.00*89 

0.8171 

o.  non** 

0.8502 

0 . 001 04 

0.8755 

0.001 08 

0.8477 

0 . oonfl? 

• 855  7 

o.ooi2i 

0.9059 

* . *ni 28 

0.873  0 

n . o o i o 8 

>.91  39 

0.001 48 

0.9J15 

0. 001 5* 

0.8981 

0 . 00126 

0.9399 

o. 001 70 

0.9588 

0.001 79 

0.9404 

0 . *0i 49 

0.9618 

0.0)187 

0.9*41 

0.O0190 

0.9454 

o . *0*82 

0.9868 

0 . 1-0224 

0.9926 

0.0  />??* 

0.9704 

0 . o 0205 

0.9945 

0 . *0254 

0.99*7 

0.00250 

0.9836 

0. *0253 

0.9990 

0. O0£36 

1 . 0000 

0.00293 

0.9956 

*.  f»0261 

0.999V 

0.00334 

1 . oono 

O.OO^I 3 

0.9980 

*. 

1 . oooo 

0.00329 

0.9989 

0.  «M)30S 

i.o  no 

0.00344 

0.9995 

0. OOJ?6 

1 . 0">02 

0.00373 

1 . 0000 

0 . *0343 

1.000 

0. 00J9 J 

1 . 0000 

0 • *‘»3 46 

i . o n o 

0. 0041 0 

O.9999 

0. 00434 

1 . 0000 

V/Ca  0.179  v/C.  7.29  UPPER  0 31®  v/c*  1.15  UPPER  x/C*  0 519  Y/C*  2.40 

Constant  Cp( STATj  n p -0.948  CONST  *NT  cP<STATi(0»  -1.025  CONStANt  CP(St»TIC)«  -1 


7/C 

U/'IP 

2/C 

U/IJP 

2/0 

u/u» 

n . 00m  5 

0.5005 

0 .0001  5 

0.5562 

0.00016 

0.5545 

n . non  11 

0.68.9  3 

0. 00025 

0.6073 

0.00034 

0.6273 

n. 00044 

0.7314 

0.00048 

0.6743 

0.00048 

0.6699 

0 . 00065 

0.7752 

0. 00041 

0.7082 

0.00043 

0.7067 

O.OOnRJ 

0.8017 

0.00092 

0.7186 

0.00084 

0.7144 

0.00104 

0. 8177 

0.00109 

0.7673 

0.00108 

0.7628 

0.00125 

0.8611 

0.00126 

0.7798 

0.00125 

0.789* 

0.  ni)i  50 

0. 8840 

0.00147 

0.8007 

0.00151 

0.8103 

0.00170 

0.9078 

0.00169 

0.8199 

0. 00170 

0.8762 

0. OOlOJ 

0.9226 

0.00208 

0.8502 

0.00191 

0.8431 

0.00715 

0.9363 

0.00223 

0.8412 

0.00217 

0.8565 

0 . 00246 

n.9598 

0.00255 

0.8844 

0.00239 

0.8793 

0 .00277 

0.9772 

0.007*1 

0.9073 

0.00270 

0.9003 

0.00117 

0.9919 

0.00105 

0.9146 

0.00106 

0.9757 

0 . 00117 

c.9938 

0. 00323 

0.92*3 

0.00112 

0.9379 

0 . 00355 

0.9981 

0.00344 

0.9374 

0.00150 

0.9476 

0. 00377 

0.9991 

0.00341 

0.9449 

0 .00171 

0.9583 

0.00411 

0.9998 

0. noj*o 

0.9549 

0 .00408 

0 .9689 

0.00414 

0.9999 

0.00402 

0.9480 

0.00410 

0.9771 

0. 0044g 

1 . 0000 

0 .00419 

0.9713 

0 .00444 

0.9827 

0. 00441 

0.9789 

0.00471 

0 .9895 

0 . 004  70 

0 . 9£5* 

0.00491 

0.9940 

0 . 004*9 

0.9903 

0.00811 

0.9941 

0.00538 

0.9961 

0.00814 

0.9077 

0.00577 

0.9985 

0.00576 

0.9°95 

0.0062* 

0.9093 

0 .00619 

0.9099 

n.no6?o 

0.9996 

0 .00656 

1 .0001 

0.00725 

1 .0000 

0.00711 

1 .0000 

0. 00746 

1 . 0000 

0.00754 

1 . OOOO 

UPPER 

.986 


UPPER 

.025 


A(>  .15 

Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  7 probes  B (concluded) 

M • 0 , 7 23  ALPllA.  2 55  rE.6500000 

y/C.  0 900  V/C.  P.64  UPPER  y/C»n.95ft  y/C.  2 44  yPPEP 

Constant  CpistatjCi*  -0.027  constant  cp<static>«  0.070 


z/c 

U/ HP 

71 C 

U /ll  * 

0. 00068 

0.3109 

n. nnnS7 

0. 77*3 

0.00101 

0.1*71 

0.00102 

0.3007 

0.00160 

0.1744 

0.001 56 

0.322* 

0 .0020* 

0.1803 

0.00705 

0.1359 

0.002*? 

0.4102 

0. 0024A 

0.3*95 

0.0042? 

0 . 4049 

0. 00417 

0.  3965 

0.0054* 

0.3006 

0.005*5 

0.4564 

0.00702 

0.5658 

0 . 00700 

0.4*09 

0.0084* 

0.61 10 

0 , O0R4S 

0.5377 

0 .0100? 

0.6703 

0 . 01 000 

0.5*37 

0.0114* 

0.7199 

0.01150 

0.4794 

0.01 *01 

0.71*5 

0.01527 

0.4*37 

0.01 440 

0.8407 

0 .01 471 

0.7400 

0.01591 

0.8889 

0.01t?7 

0.7*92 

0.01754 

0 . 9 * *3 

0 . 0 1 7 A 7 

0,*A?-0 

0.01911 

0.0592 

0.01947 

0 . *796 

0.02070 

0.9840 

0 . 021 09 

0.0265 

0.0231? 

0.9977 

0.025*7 

0.9650 

0.02002 

1 .0001 

0 .07657 

0.9905 

0 .*0?84* 

1 .0000 

0 02895 

0.9992 

0.03354 

1 . 0000 

0 ' 051 57 

1 .0000 

y/r«  1 000 

V/Ca  7.02  W**E 

y/C.  1 025 

v/C.  2. *2  u*kE 

X/C.  2.000 

V/C.  1 .50 

WAKE 

Constant  OMstATIO*  0.151 

CONSTANT  CR(STAT|C)a  0.151 

2/0 

-0.161*0 

U/up 

1 . 0000 

Cp(STATIC) 

0.0113 

z/c 

U / Ur 

z/c 

U/ UP 

-0.11*63 

1.0000 

0.0086 

-0 . 02*1 1 

1 .nnoo 

-0.0251* 

1 .oooo 

-0.09549 

0.9994 

0 0117 

« C ! 0 ? 1 88 

0.9992 

-0.02221 

0.9969 

-0.0*216 

0.9994 

0.012* 

-0.01 831 

0.9902 

-0.01 868 

0 ,97*7 

-0.07267 

0.9996 

0.0090 

-0 .01 468 

0.9617 

-0.015^8 

0.9473 

-0.06390 

0.9094 

0.0113 

-0 .011 8? 

0.9072 

-0.01 281 

0 . **46 

-0,0534* 

0.9993 

0.0101 

-0 .00856 

0 .*3*7 

-0. 00950 

0. *709 

-0,03*93 

0.90*9 

0.00*6 

-0.00512 

0.77J8 

-0.0064? 

0.7574 

-0 .03000 

0.9051 

0.0073 

-0. 00?80 

0.7355 

-0.00440 

0.6466 

-0.02265 

0.9*90 

0.0009 

-0 .00197 

0.7099 

-0.00361 

0.5654 

-0.01446 

0.9749 

0.0029 

-0 . 001 06 

0.6630 

-0.00271 

0.4766 

-0,00*24 

0.9544 

0.0006 

0 . 0 0 0 ? 4 

0.1992 

-0.0018? 

0.4110 

0.00200 

0.9796 

-0.00*9 

0.00097 

0.2245 

-0 . 00099 

0.3779 

0 , 0 1 0 2 7 

0.9135 

-0.0009 

0.001 74 

0 . 2421 

0.0001 5 

0.3673 

0.01*03 

0.9,140 

-0.0006 

0.00418 

0 . 307* 

0.00273 

0.4076 

0.02*00 

0.9073 

-0.0001 

0.00743 

0.3927 

0.00574 

0.4*56 

0.03633 

0.9172 

-0.001* 

0 . 01 0 36 

0.47*3 

0.00844 

0.56*8 

0.043*3 

0.9325 

-0.0030 

0.01355 

0.5777 

0.01170 

0.6710 

0.05050 

0.9496 

-0.001* 

0.01610 

0.6702 

0,01414 

0,7573 

0. 06053 

0.9692 

-0.0022 

0.01897 

0.75** 

0.01 708 

0 . *31 6 

0.06*05 

0.9*30 

-0.0005 

0.02162 

0 . *456 

0.01964 

0.9046 

0.07390 

0.9*74 

-0.0010 

0.02421 

0.9147 

0.02217 

0.9553 

0.0*47* 

0.9933 

-0.0029 

0 .026^0 

0.95*6 

0.02455 

0.9799 

0 • 09 (>63 

0.9937 

-0-003* 

0 .02069 

0.9910 

0.0271? 

0.9953 

0.099*3 

0.9952 

0.0009 

0.03210 

0.99*5 

0.02935 

0.9990 

0.1  0901 

0.9969 

-0.0010 

0.0*346 

0.9992 

0.03?45 

0.999* 

0.11733 

0.9972 

-0.0019 

0 .01480 

0.01613 

1 .0002 

1 .0000 

0.03511 

1 .0100 

0.1*129 

0.24590 

0.31*22 

0.3*609 

0.9990 

0.9998 

0.9997 

1 .0000 

-0.00*6 
-0. 0046 
-0-0121 
-0.0157 

Ali-.io 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  8 PR0RF5  B 

M»0.728  ALPHA"  1.22  RE"6500000 


x/r.  0.152  Y/C.  1.17  LOWER  x/r.  0.152  Y/C.  2.42  LOWER  X/C«  0.179  Y/C.  1.04  UPPER 

CONSTANT  CP(STATJC)"  0.012  constant  CP(STATin«  0.012  CONSTANT  rP<STATlC>"  -1.093 


Z/C 

U/UP 

Z/C 

U/UP 

2/C 

U/UP 

0.0001 5 

0.6623 

0 . ooni ? 

0.5899 

0.00011 

0.5585 

0.00027 

0.7215 

0 . onoi 4 

0.6346 

0.00020 

0.6105 

0. 00040 

0.7725 

0 . 006 38 

0.7318 

0.00036 

0.6793 

0. 00057 

0.8253 

1) . 000  58 

0.7799 

0.00061 

0.7421 

0.00072 

0.8555 

0 . 0 0 0 7 3 

0.8711 

0.00074 

0.7731 

0. 00087 

0.8396 

n . 00088 

0.8441 

0.00094 

0.8078 

0.00108 

0.9134 

0 . 00093 

0.8541 

0.00117 

0.8189 

0. 001 20 

0.9314 

0.00110 

0 .8801 

0.00121 

0.8471 

0.001 30 

0.9556 

0. 001 23 

0.9  154 

0.00141 

0.8780 

0. 001 55 

0.9689 

0. 001 41 

0.9375 

0.00151 

0.8942 

0. 00168 

0.9796 

0.00163 

0.9491 

0.00167 

0.9088 

0.001 86 

0.9388 

0 . 001 76 

0.96*9 

0.00187 

0.92*7 

0.00202 

0.9934 

0 . 00198 

0.9  799 

0,00200 

0.9399 

0.00220 

0.99*2 

0.00226 

0.9921 

0.0021 5 

0.9513 

0.00226 

0.9985 

0.00243 

0.99*8 

0.00214 

0.9679 

0.00243 

0.9963 

0.00271 

0.9963 

0.00249 

0.9779 

0.0026? 

1 .0000 

0 .00290 

0.9968 

0.00267 

0.9859 

0.00275 

0.9999 

0.00312 

1 .0000 

0.00277 

0.9973 

0.00203 

1.0000 

0. 0OJ26 

1 . O'. 01 

0.00291 

0.99*1 

0 . 0OJ47 

1 . 0 100 

0 .00304 

0.9980 

0.00370 

1.0100 

0.00.122 

0.9988 

0.00332  0.9093 
0.00351  0.9998 
0.00368  0.9999 
0.00398  0.9998 
0.00415  1.0000 

X/C"  0.179  Y/C.  2.26  UPPER  */C"  0.119  Y/C.  1.15  UPPER  x/C"  0.319  v/C.  2.40  UPPER 
CONSTANT  CP(STATIC).  -1.093  CONSTANT  CP<STATIC>"  -1.168  CONSTANT  CP< STATIC)"  -1.168 


Z/C 

U/UP 

2/C 

U/UP 

7/C 

U/UP 

0. 00015 

0.5988 

0.00023 

0.6.117 

o.ooniA 

0.5712 

0.00020 

0.6429 

0.00037 

0.6180 

n.  non?!) 

0.6157 

0.00035 

0.7)95 

0.00047 

0.6759 

0.0OO36 

0.6614 

0.00053 

0.7510 

0.00071 

0.7171 

0.00055 

0 . 6°9  0 

0.00065 

0.77*7 

0.00086 

0.7180 

0. 00066 

0.7197 

0. 00093 

0.8108 

0.00107 

0.7618 

0.00066 

0.7714 

0.00097 

0.8193 

0.00121 

0.7789 

0. 00080 

0.7410 

0.00116 

0.8487 

0.00130 

0.7882 

0. 00080 

0.7504 

0.00132 

0.8702 

0.001 51 

0.8097 

0.00096 

0.7580 

0.00148 

0.8877 

0.00166 

0.8726 

O.OOiOS 

0.7652 

0.001 70 

0.9866 

0.00181 

0.8115 

0.001 2? 

0.7875 

0.00184 

0.9240 

0. 00199 

0.8453 

0.001 36 

0.7985 

0.00209 

0.9395 

0.00  2.10 

0.8355 

0.001 56 

0.81.10 

0.00225 

0.9583 

0. 002>7 

0.8657 

0. 001 76 

0.8294 

0.00248 

0.9718 

0.00245 

0.8783 

0.00196 

0.8476 

0.00280 

0.98*3 

0.00255 

0.8576 

0.0021 0 

0.85*2 

0.00296 

0.9971 

0.00271 

0.8972 

0 .00234 

0.8908 

0.00317 

0.9057 

0.00288 

0.9057 

0.0025? 

0.8853 

0.00333 

0.9982 

0.011307 

0.91*7 

0.00283 

0.90*3 

0.00350 

0.9994 

0.0011 5 

0.9718 

0.00305 

0.91*8 

0.00371 

0.9997 

0.00314 

0.9123 

0 . 0 0 3 ? 0 

0.9772 

0.00393 

0.9999 

0.00344 

0.9180 

0.00336 

0.91*5 

0.00409 

1 .0000 

0.00165 

0.9484 

0 . 0036? 

0.948* 

0.00438 

1 .0800 

0.00.180 

0.9373 

0. 00375 

0.9558 

0.00470 

1 .O.'OO 

0.00406 

0.9670 

0 . 0039? 

0.96*3 

0,00428 

0.97*9 

0.00420 

0.9772 

0.00451 

0.9874 

0. 00444 

0.9819 

0.00484 

0.9895 

0 . 00469 

0.9888 

0.00540 

0 . 9r*9 

0. 00505 

0.90  11 

0.00560 

0.9979 

0.00524 

0.99*2 

0.00591 

0.9995 

0.00552 

0.9983 

0.00*1 4 

0.9996 

0.00581 

0.9965 

0.00*42 

0.9999 

0.0061? 

0.9999 

0.00667 

1 ,<1('00 

0.00635 

O.9098 

0.00*88 

1 .0100 

0.0066? 

1 . 0000 

A 


A6-37 


Table  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASF  8 PROBES  B (concluded) 

M*0.72R  alpha*  3.22  rE*6500000 


X/C*  0.900 

Y/C*  2.64  UPPER 

X/C«  0.950 

Y/C*  2.44  UPPER 

CONSTANT  CP(STATIC)*  -0.026 

CONSTANT  CP(STATIC)*  0.062 

If  c 

U/UP 

Z/C 

U/UP 

0.001 2? 

0.3608 

0,0007ft 

0.2927 

0 . oo?5s 

0. 3977 

0.001 70 

0.3267 

0.00351 

0.4280 

0.00300 

0.3565 

0 . 00491 

0.4543 

0.00407 

0.3824 

0 . 006*0 

0. 49S4 

0.00545 

0.4014 

0.00797 

0.SJ9B 

0.0049ft 

0.4367 

0.00957 

0.5740 

0. OOftSft 

0.4302 

0. 01 1 OiS 

0.61(11 

0.01013 

0.5098 

0.01257 

0.6687 

0.01 3?0 

0.5919 

0.01 40? 

0.7  >35 

0.01 474 

0.6191 

0 . 01  ft6  4 

0.7520 

0.01640 

0.6629 

0.01 71  ft 

0.8077 

0.01 795 

0.7157 

0.01 A85 

0.8641 

0.01963 

0.7678 

0. 0205ft 

0.8381 

0.07123 

0.7979 

0.07219 

0.9227 

0. 02?fl9 

0.8360 

0. 023«7 

0 , n 5 04 

0.02463 

0.8720 

0 . 07633 

0.9782 

0.02715 

0.9176 

0.0789ft 

0.9984 

0.02994 

0.9568 

0.0321? 

0.9995 

0.0331 2 

0.9837 

O.034?? 

0.9°99 

0.0350ft 

0.9930 

0.0367? 

1 . 0000 

0.03782 

0.99S9 

0.04029 

1 .0003 

0.04301 

1 .0000 

X/C*  1 .025 

Y/C*  7.87  UAKE 

y/r.m  2.000 

V/C.  1.50 

WAKE 

CONSTANT  CP(STATIC)*  0.142 

Z/C 

U/Up 

CP(STATIC) 

-0.11 841 

1 .0000 

0.0217 

l/C 

U/UP 

2**76 

0.9996 

0.0196 

-0.02635 

1 .0000 

-0.22ft 4? 

0.9995 

0.0181 

-0.02338 

0.9992 

-0.1 7 79ft 

0.9990 

0.0177 

-0 . 02060 

0.9940 

-0.12A86 

0.9991 

0.0165 

-0.01800 

0.9779 

-0.08738 

0.9986 

0.0204 

-0.01504 

0.9386 

-0.0671 5 

0.9986 

0.0138 

-0.01225 

0.8865 

-0. 06007 

0.9992 

0.0130 

-0.00932 

0.8305 

-0 , 0529ft 

0.9987 

0.0118 

-0.0066* 

0.7774 

-0.04099 

0.9977 

0.0134 

-0.00493 

0.6’77 

-0.03458 

0.9964 

0.0113 

-0.00396 

0.6173 

-0, 02ft72 

0.9926 

0.0094 

-0.00309 

0.5377 

-0.01924 

0.9359 

0.0106 

-0.00229 

0.4644 

-0.01112 

0.9743 

0.0099 

-0.00145 

0.4208 

-0. 00214 

0.9560 

0.0075 

-0.00031 

0.3066 

0.00603 

0.9377 

0.0083 

0.00246 

0.4065 

0.01510 

0.9170 

0.0040 

0.00547 

0.4569 

0.02333 

0.9045 

0.0051 

0.00783 

0.5077 

0.031 09 

0.9006 

0.0044 

0.01076 

0.5788 

0.03937 

0.9024 

0.0048 

0.01340 

0.6362 

0.04270 

0.9044 

0.0055 

0.01630 

0.7136 

0.04768 

0.9.187 

0.0044 

0.01*25 

0.7718 

0.05684 

0.9195 

0.0032 

0.021 33 

0.8430 

0.06518 

0.9292 

0.0016 

0.02399 

0.8940 

0.07185 

0.9371 

0,0106 

0.02623 

0.9563 

0.081 03 

0.9496 

0.0024 

0.02775 

0.9555 

0.08773 

0.9619 

0.0044 

0.02935 

0.9737 

0.09060 

0.9738 

0.0056 

fl .03090 

0.9863 

0.10613 

0.9756 

0.0032 

0.03245 

0,9917 

0.11365 

0.97*8 

0.0032 

0.03379 

0.9945 

0.12118 

0.9816 

0.0044 

0.03518 

0.9962 

0.1 3036 

0.9825 

0.0032 

0.03654 

1 .0000 

0.14453 

0.9857 

0.0048 

0.1 7934 

0.9912 

0.0021 

0.?4ft76 

0.9974 

-0.0007 

0.34460 

0.9998 

-0.0070 

0.40594 

1 .0000 

-0.0098 

Ao-.W 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  9 PROSES  Cl 
M«  0.730  Alpha.  3,19  re.  6300000, 


X/C"  0.152 

Y/C.  1.17  LOWER 

X/C"  0,179 

Y/C«  1.04  UPPER 

X/C"  0.319 

Y/C.  1.15  UPPER 

CONSTANT  CP(STATIC).  0.020 

CONSTANT  CP(STAT(C)«-1 .090 

CONSTANT  tP(STATIC>*-1 .160 

2/C 

U/UP 

I/C 

U/UP 

2/C 

U/UP 

o.ooon 

0.6U42 

0.00017 

0.5  '.87 

0.00042 

0.6617 

0.00034 

0.7507 

0,00040 

0.6363 

0.00082 

0.7295 

0.00067 

0.8407 

0.00123 

0.7958 

0.00154 

0.7943 

0. 00083 

0.8/27 

0.00166 

0.8<.6S 

0.00186 

0.8268 

0.U0103 

0.9114 

0,0020V 

0.8969 

0.00225 

0.8569 

0.0012a 

0.9379 

0.00251 

0.9408 

0.00268 

0.8653 

0.00163 

0.9/48 

0.00285 

0.9676 

0.00307 

0.9113 

0.0019a 

0.9917 

0.00333 

0.9904 

0.00358 

0.9385 

0,00224 

0.9969 

0.00366 

0.9983 

0.00387 

0.9541 

0.00261 

0.9989 

0.00416 

1 . O'JOO 

0. 00440 

0.9749 

0.00301 

0.999/ 

0.00499 

1 .0901 

0.00466 

0.9a44 

0.00338 

1 . 0000 

0.00527 

1 .O'/OO 

0.00507 

0.9922 

0.00543 

0.9964 

0.00584 

0.9986 

0.00647 

0.9999 

0.00705 

0.999/ 

0.00/66 

1 .0002 

0,00816 

0.9999 

0.00871 

1 .0"00 

X/C*  0.404 

Y/C.  1 .20  UPPER 

X/C"  0.498 

Y/C.  1.34 

UPPER 

X/C»  0.574 

Y / C = 1.31 

UPPER 

CONSTANT  CP(STAT1C)«-1 .210 

2/C 

U/UP 

CP(STATIC) 

71 C 

U/UD 

r p ( s t a t ir) 

0,00040 

0.6292 

-1.2813 

0.0O055 

0. 29?7 

-0. 770o 

2/C 

U/UP 

0.00068 

0.6922 

-1 , 2808 

0.0009V 

0 . 3740 

-0.7700 

0.00023 

0.5551 

0.00115 

0.7366 

-1 .2800 

0.001  SO 

0.4 3 >9 

-0.7700 

0.00059 

0.6872 

0.00178 

0.7894 

-1.2788 

0.0019? 

0. 4H?S 

-0. 7700 

0.0008a 

0.7100 

0.00271 

0.8266 

-1 . 7772 

0 . 0ft?60 

0. S4?7 

-0. 7700 

0.00128 

0.7486 

0.00311 

0.8575 

-1.2765 

0.00304 

0.59/48 

-0. 7700 

0.00168 

0.7863 

0. 0041 7 

0.8946 

-1.2746 

0. 003S0 

0.6303 

-0. 7700 

0. 0024o 

0.8389 

0.00459 

0.9182 

-1 .2/39 

0.00398 

0 . 6804 

-0 . 7700 

0. 00308 

0.8776 

0. 00523 

0.9402 

-1 .2728 

0.004S? 

0. 7216 

-0. 7706 

0.003/u 

0.9101 

0.00607 

0.9621 

-1 . 2713 

0.00310 

0.763? 

-0.765? 

0.00467 

0.9478 

0.00662 

0.9780 

-1 .2703 

0.00541 

0. 78?V 

-0. 76?3 

0,00515 

0.9720 

0.00731 

0 .9899 

-1  . 2691 

0 .00*00 

0.8256 

-0.7560 

0.00585 

0.9880 

0.00776 

0.9952 

-1 . 2683 

0.0064O 

0.8426 

-0.7531 

0.00671 

0.9963 

0.0085/ 

0.9991 

-1.2669 

0.00<S«M 

0 .8720 

-0 . 748^ 

0.00/53 

0.9995 

0.00900 

0.9995 

-1  , 2661 

0.00734 

0 . 8966 

-0. 7444 

0.00830 

0.9992 

0.00953 

0.9999 

-1 .2652 

0.00778 

0.9143 

-0. 7403 

0.00874 

1.0000 

0.U1005 

1 . On 00 

-1.2643 

0.00858 

0.9478 

-0.7330 

0.00975 

1 . 0000 

0.00923 

0.97ft? 

-0 . 7?68 

0.009«8 

0.906? 

-0. 7?08 

0.01065 

0.99  *5 

-0.71 36 

0.011 20 

0 .9979 

-0.7084 

0.01170 

0 . 990  5 

-0.7038 

0. 0122o 

1 . O0O0 

-0.6991 

X/C.  0.650 

Y/C.  2.60 

UPPER 

X/C"  0.750 

Y / C ■ 2.21  UPPER 

X/C"  0.9o0 

Y/C.  2.43 

UPPER 

2/C 

U/UP 

CP(STAT1C> 

constant  cp(static)«-o. son 

2/C 

U/UP 

CPCSTATI C) 

0.0005/ 

0.3500 

-0.4947 

0.00065 

0.359s 

-0.0309 

0.0019/ 

0.3958 

-0.4935 

z/c 

U/UP 

0,00199 

0.4081 

-0.0332 

0.00361 

0.4893 

-0.4921 

0.00085 

0.3432 

0.00350 

0.4503 

•0.U3S9 

0.00550 

0.6007 

-0.4906 

0. 00186 

0.3830 

0.00530 

0.4910 

-0,039b 

0.00712 

0.7084 

-0.4893 

0 . 0023  t 

0.3991 

0,00688 

0.3232 

-0.0418 

0.01051 

0.9024 

•0.4865 

0,00258 

0.4U62 

0.00975 

0.6031 

-0.0469 

0.0118S 

0.9684 

-0.4&53 

0,00385 

0.4339 

0.01156 

0.6542 

-0.0500 

0.01316 

0.9904 

-0.6843 

0.0053) 

0.4958 

0,01279 

0.6854 

-0.0503 

0.01493 

0.9985 

-0.4828 

0.00829 

0.61 74 

0.01464 

0.7262 

-0.0505 

0.01645 

0.9995 

-0.4816 

0.00968 

0.7U08 

0. 01602 

0,  72.52 

-0.0505 

0.01815 

0.9998 

•0.4801 

0.01232 

0.81(44 

0.01759 

0.8190 

-0.0505 

0.01952 

0.9998 

-0.4790 

0,01333 

0.8553 

0. 01889 

0.8494 

-0.0505 

0.02040 

I.OuOO 

•0.6782 

0,01 490 

0.8995 

0. 01V78 

0.8919 

-0.0505 

0.01619 

0.9434 

0.02075 

0.9102 

-0.0505 

0.01765 

0.9/45 

0.0225/ 

0.9352 

-0.0505 

0.0189(1 

0.9636 

0 , 0242O 

0.9649 

-0.0505 

0.01958 

0.9944 

0.0260/ 

0.9710 

-0.0505 

0.02038 

0.9966 

0.(12810 

0.9955 

-0.0505 

0.02202 

0.9983 

0.02985 

0.99// 

-0.0505 

0.02480 

0.9991 

0,031 4v 

0.9997 

-0.0505 

0. 1)263/ 

1.0002 

0.03343 

1.0000 

•0.0505 

0,02779 

1 .0000 

0.03312 

1 .0000 

-0,0505 

Table  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  V PROSES  Cl  (concluded) 

M • 0,730  ALPHA.  3.19  RE"  6500000. 


x/c.  i .ooo 

V/C.  2.02 

WAKE 

X/C"  1.025 

V/C.  2.8? 

WAKE 

X/C"  2,000 

t /C - t • 5 

0 WAKE 

2 / C 

0/ UP 

CP(STATlC) 

2/C 

U/UP 

CP(STATIC) 

2/C 

U/uP 

CP(STATIC) 

-0.,V07i) 

0.4v 78 

0.1843 

-0.03052 

1 .OcOO 

0.1518 

-0.38178 

1 . 0000 

0.040V 

-0,02067 

0.9474 

0.1842 

-0.02826 

0.9V94 

0.1 512 

-0 , 3746S 

0.9V99 

0.0440 

-0,0184* 

0,9426 

0.1820 

-0.0253d 

0.9V98 

0.1505 

-0.3431 7 

0.9V98 

0. 0428 

-0. 01 56S 

0.9734 

0.1 792 

-0. 02259 

0.9V81 

0. 1 49V 

-0.31800 

0.9V93 

0.0362 

-0.U1 300 

0.9336 

0. 1 764 

-0.01952 

0 ,9rt98 

0.1491 

-0.26914 

0.9V94 

0.0296 

-0,0100 i 

0.8725 

0.1734 

-0. 1)1  670 

0.9680 

0.1485 

-0,21062 

0.9V85 

0.0294 

-0,00734 

0.8169 

0.1707 

-0.01382 

0.9229 

0.1476 

-0.13711 

0.9V88 

0.0273 

-0.0044  ) 

0.7584 

0.1670 

-0.01081 

0.8608 

0.1471 

-0. 10312 

0.9V85 

0.0265 

-0.00153 

0.6566 

0.1582 

-0.00923 

0.8592 

0.1 46/ 

-0.05868 

0.9980 

0.0225 

O.OOOZ* 

0. 2t  71 

0.1 538 

-0.00840 

0.8262 

0.1465 

-0.05148 

0.9989 

0.0233 

0,00102 

0.2514 

0.1515 

-0. 00763 

0.8‘>95 

0.1463 

-0.04431 

0.9988 

0.0225 

0,00174 

0.2635 

0.149  4 

-0.00636 

0.7858 

0.1 460 

-0.04031 

0.9986 

0.0273 

0.00284 

0.2495 

0.1461 

-0,00416 

0.7H1 

0.1455 

-0.0363d 

0.9V74 

0.0280 

0. 0049o 

0.3634 

0.1399 

-0.00211 

0.5595 

0.1 450 

-0.03147 

0.9V 78 

0.0263 

0. 0O67V 

0.4C31 

0.1 346 

-0.00048 

0.4257 

0.1446 

-0.02825 

0.9957 

0.0187 

0.00825 

0,4334 

0.1303 

0.00104 

0.4058 

0.1427 

-0 . 0234o 

0.9936 

0. 0228 

0. O0V45 

0.4658 

0.1268 

0.00220 

0.4165 

0.1404 

-0.02016 

0.9914 

0.0306 

0.01060 

0.4434 

0.1235 

0.00410 

0.4532 

0.1 366 

-0.0152V 

0.9863 

0.0245 

0.01234 

0.5237 

0.1201 

0,00646 

0.4V16 

0.1 319 

-0.01203 

0.9816 

0.0194 

0.01464 

0.5744 

0.1188 

0.00831 

0.5278 

0 . 1 296 

-0.00551 

0.9712 

0.0210 

0,0163o 

0.6109 

0 , 1 1 79 

0.01018 

0.5728 

0 . 1 276 

-0,00142 

0,9642 

0.0184 

O.OISIo 

0, 6571 

0.1170 

0.01245 

0.61 58 

0. 1252 

0.00103 

0.9552 

0.0196 

0,02190 

0.7436 

0.1149 

0.01454 

0.6750 

0.1230 

0.00678 

0.9411 

0.0150 

0.02353 

0.7717 

0.1140 

0.01635 

0.7076 

0.1211 

0.01088 

0.9322 

0.0152 

0. 02535 

0.8142 

O.llSO 

0.01836 

0.7512 

0.118V 

0.0141a 

0.9238 

0.0138 

0.02834 

0 . 8 5'80 

0.1114 

0.01931 

0. 7784 

0 . 1 1 79 

0.01995" 

0.9124 

0.0132 

0.02484 

0.8805 

C.110S 

0 . u2o25 

0,7695 

0.116V 

0. 02408 

0.9075 

0.0117 

0,0311  1 

0.8985 

0.109B 

0.02159 

0.8216 

0.1155 

0.02739 

0 .9022 

0.0170 

o.o3:.o 

0.9314 

0.1090 

0.02322 

0. 851  4 

0.1138 

0.03070 

0 .9,102 

0.0097 

0.0338S 

0.9470 

0.1 084 

0.02469 

0.8771 

0.1122 

0,03514 

0.9O01 

0 . 0060 

0.0377c 

0.9793 

0.1063 

0.02658 

0.9  MV 

0.1104 

0,039  29 

0.9002 

0. 0149 

0.03893 

0.9884 

0.1036 

0.0275/ 

0.9500 

0.1 091 

0.0434R 

0.9024 

0. 0072 

0.04047 

0.9956 

0.1 047 

0.03032 

0.9712 

0. 1062 

0. 04760 

0.9063 

0.0114 

0.041 7a 

0.9470 

0. 1 040 

0.03182 

0.9771 

0.1 046 

0.05092 

0.9099 

0.0124 

0,04284 

0.9477 

0.1034 

0.03327 

0.9872 

0.1031 

0.0367J 

0.9197 

0.0116 

0,04305 

1.0001 

0.1033 

0.03499 

0.9V56 

0.1013 

0.0600V 

0.9252 

0.0116 

0,04361 

1.0000 

0.1030 

0.03654 

0.9981 

0.0996 

0 , 0642a 

0.9302 

0.0110 

0.0379 3 

0.9999 

0.0981 

0.0692/ 

0.9374 

0.0191 

0,03855 

1 .0000 

0.0975 

0.07260 

0.9430 

0.0163 

0.07678 

0.9677 

0.0192 

0.08096 

0.9564 

0.0145 

0.08932 

0.9657 

0.0164 

0.09852 

0.9722 

0.0146 

0.10772 

0.9778 

0.0203 

0.11691 

0.9794 

0. 022V 

0.12276 

0.9819 

0.0100 

0.13027 

0.9828 

0.0162 

0.13861 

0.9851 

0. 0142 

0.14694 

0.9858 

0.0118 

0.16271 

0.9882 

0. 0090 

0.1 808v 

0.9V00 

0.0101 

0.22170 

0.9646 

0.0083 

0.26157 

0.9967 

0.0035 

0.33727 

0.9993 

-0.0010 

0.40631 

0 . 9996 

-0.0076 

0.46421 

1 .0000 

-0.0066 

Au4l> 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  9 PROOFS  C 2 

0.710  a i pH  Aa  J.19  R F«  6500000. 


X/C-  0.40  8 

V /Cm  1.34  U»PEH 

X / C = 0.5/4 

Y / C = 1 . 

constant  r» tstatt r >»-i . ?B2 

constant  cpcstatios 

7/r 

11/110 

7/r 

II /UP 

n . onnift 

0.6790 

0.00055 

0.2926 

0 . 00068 

0. A920 

0.00090 

0. 3718 

0.00115 

0.71A6 

0.00150 

0. 4377 

0.001 78 

0.7894 

0.00192 

0.4873 

0 . 00771 

0.87A7 

0.0076O 

0.5475 

0 . Mill 

0.8175 

0 . 00104 

0.5966 

0 . 00417 

0.8947 

0 . 00150 

0.6561 

0 . 00439 

0.9182 

0. 0019ft 

0.680  1 

0 . 00571 

0.9402 

0.00457 

0. 77.14 

0.00607 

0.9620 

0.00510 

0.7641 

0 . 0066? 

0.9779 

0 . 00541 

0 . 7843 

0 . 00711 

0.9898 

0.00*0 y 

0. 8777 

0 . 0077A 

0 .9911 

0 . 0064o 

0.844ft 

0 . 00817 

0.9990 

0 . 00688 

0 .87^2 

o . 00900 

0.9995 

0.00714 

0.8987 

0 . 00953 

0.9999 

0. 00778 

0.9163 

0 . 01001 

1 . 0000 

0 . 0085* 

0.9697 

0. O0975 

0.9710 

0.00988 

0 .98*6 

0. 0106S 

■1 . 99  * 7 

0.01 1?0 

0 . 99  7V 

0.01 1 70 

0 . 9Q0  5 

0. 0172O 

1 . 0000 

X/C*  0 610 

V/ O ?. AO  UPPER 

X/C»  0 750 

v/C"  ?.2l  UPPER 

x/r«  0.900 

V/C-  7.41 

CONSTANT  P P<STATTC>»- 0.495 

CONSTANT  ro (CTAT ! f ) »-0 . 300 

CONSTANT  CPfSTATT  rioO 

?/r 

U/UD 

7/r 

II/H0 

7/r 

U/UP 

0. 00057 

0. 1104 

0. 06081 

0.1412 

0. 000A1 

0.1585 

0.00197 

0.1971 

0 . 001 A8 

0. 1810 

0.00199 

0 . 4045 

0.00161 

0.4911 

0.00711 

0.1991 

0.00150 

0.4446 

0.00550 

0. A027 

0.00758 

0. 4062 

0 . 00510 

0 . 4814 

0.0071 2 

0.7102 

0 .00J81 

0.4119 

0 . 0068ft 

0.51*2 

0. 01051 

0.9013 

0.00113 

0.4918 

0.00075 

0.5914 

0.01185 

0.9687 

0.00829 

0. 61 74 

0.011 56 

0.6446 

0.01116 

0. 990A 

0. 009 A8 

0.7008 

0.01 279 

0 . 6766 

0.01493 

0.9986 

0.01 212 

0.8044 

0.01 464 

0. 71 88 

0.01445 

0.9993 

0.01111 

0.8113 

0.0160? 

0.7191 

0.01815 

0.9998 

0. 01 490 

0.8995 

0. 01730 

0.8145 

0.01912 

0.9999 

0.01619 

0.9414 

0.01869 

0.8457 

0.02040 

1 . 0000 

0. 017A5 

0.9745 

0.01*78 

0 . ftfto  3 

0.01890 

0.9816 

0.02075 

0.908? 

0.0195ft 

0.9944 

0. 02257 

0.9117 

0.0201ft 

0.9966 

0.02420 

0.9641 

0.02202 

0.9981 

0.02607 

0.97O3 

0.02480 

0.9991 

0.02810 

0.9955 

0.02617 

1 . 0002 

0.02985 

0.9077 

0.02779 

1 . 0000 

0.011 40 

0.9997 

0.01141 

1 . 0000 

0.0151?. 

1 .0000 

UPPER 
. 770 


UPPER 

010 


Table  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  9 fROEES  Cl  (concluded) 

«p  0.780  AIPMAp  8.10  «Ea  6500000. 


l/f»  1.000  v/Ca  7.02  WAKE  x/fa  1.028  V/Ca  7.82.  WAKE 

CONSTANT  fPfSTATTCla  0.1347  CONSTANT  CPfSTATJCIa  0.1347 


1/C 

U/UP 

7/C 

U/IIP 

0.02070 

0.0979 

-ft. 01012 

1 .oono 

0.02067 

0.9975 

-0.02*2* 

0 .9994 

0.01042 

0.9930 

-O.O25IO 

0.9998 

0.01 161 

0.9749 

-ft. 02219 

0.99*2 

o.onoft 

0.9371 

-0.01952 

0.9900 

0.01002 

0.87A8 

-0.01*70 

0.96*5 

0.00714 

0.  *2.57 

-0.011*2 

0.9241 

0.00440 

0.7491 

-0.010*1 

0.8709 

0.001 53 

0.64*8 

-0.00921 

0.8417 

0.00022 

0.7641 

-0.00*40 

0 . *2*9 

0.001  02. 

0.7*74 

-0.00741 

0.8125 

0.001 74 

0.7939 

-0.00614 

0.7*91 

0.00204 

0.3204 

-0.00414 

0.7156 

0.00490 

0.3712 

-0.0021 1 

0.3477 

0.00079 

0.4032 

-0.0004* 

0.4371 

0.00025 

0.42*4 

0.001 04 

0.4161 

0.00945 

0.4577 

0. 007.20 

0.423* 

0. 01000 

0.4*77 

0.00410 

0 . 4556 

0.01 214 

0.5110 

0.00*46 

0.4*92 

0.01404 

0. 5429 

0.00*11 

0.5237 

0.01010 

0.6002 

0.0101* 

0.567* 

0.01*10 

0.6475 

0.01245 

0.6101 

0. 02190 

0.7342 

0 . 01 434 

0.6694 

0.02113 

0.7680 

0.01*11 

0.701* 

0.02313 

0 . *0*6 

0.01*16 

0.7457 

0.02*14 

0. *536 

0.01931 

0.7733 

0.029*4 

0 . *76* 

0.02021 

0.7*44 

0.0111  1 

0 . *933 

0.02119 

0.8170 

0.01209 

0.9291 

ft . 02122. 

0.8473 

0.011*1 

0.9432 

0.02469 

0 . *733 

0.01770 

0.97A6 

0. 02635 

0.9092 

0.01*91 

0.9AA1 

0.02717 

0.927* 

0.04047 

0.9985 

0.01012 

0.9703 

0.0417J 

0.99*8 

0.011*2 

0.97*3 

0.042*4 

0.9976 

0.01327 

0.9*4* 

0 . 04303 

1 . 0000 

0.01499 

0.9934 

0.04J01 

1 .0000 

0.01614 

0 . 99*0 

0.01791 

0.999* 

0.03*15 

1 . 0000 

Tabic  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  9 >10111  N 

N-  0.710  ALPHA-  1.10  »P-  0100000. 


X/C-  0.1.17 

V / C»  1.17 

l OWE  P 

X/C-  0.157 

v/C»  7.00 

1 OWI  P 

K/r«  0.137 

V/C-  7.47 

1 out* 

CONSTANT  CKSTATICI-  0 

020 

CONSTANT  rp<STAT1C>-  0 

02  ft 

CONSTANT  CKST4T1C1-  0 

020 

?/r 

U/U8 

itr 

U/'l* 

7/r 

U/UP 

ft . OOftig 

ft. 6ft  07 

0.00019 

A. *011 

o.nooii 

ft.  6061 

0 . OOftlft 

0.00029 

A. 4912 

A. 0002* 

ft. 7773 

0.00044 

ft. 7816 

0.0003A 

A. 7141 

0.00041 

a. 7847 

ft. ft00?6 

a. 8310 

0.00034 

A. 7*70 

A.  00042 

ft. 8292 

ft. 00093 

a. 8*66 

0.00066 

A. *147 

0.000*4 

ft . 87 A7 

ft. 00136 

0.9418 

0.00003 

A. *119 

o.ooioi 

ft. 8987 

ft . 00101 

a. 9643 

0.00099 

n. **21 

0.00H2 

ft. 9186 

0. 001 *0 

a. 98*6 

0.00128 

a. 9771 

0.00177 

ft. 9840 

0 . 00199 

a. 991 5 

0.00116 

A. 9191 

0.0021  2 

ft. 9918 

ft . 0021  * 

a. 9933 

0.00196 

A .9*41 

0.002*6 

ft. 9986 

ft . 0024; 

a. 9978 

0.00215 

A. 9947 

0.007*1 

ft. 9902 

ft. 00?8ft 

a. 9993 

0.0029Q 

A .9941 

O.OOlOfl 

1 . 0000 

0.00S2? 

ft. 9907 

0.00310 

1 .0001 

o.oo?n 

a. 9901 

0.00407 

0.9992 

ft. 0039O 

i . 0000 

0.00477 

1 . AOAO 

0.0014ft 

1 . 0002 

0.00188 

i . 00A0 

x/e-  o.i79  v/c-  i.04  upper 

x/r-  0.179  v/c-  i.** 

UPPER 

X/C-  0.179  V/C-  7.29 

upper 

onstant  rp(iT»Tie>— i . 090 

CONSTANT  rp(ST*TIC»--1 

090  » 

CONSTANT  rP(STAT1C>--1 

090 

2/r 

u/u» 

7/r 

U/UP 

7/C 

U/UR 

o.oooii 

ft. 3317 

0.00021 

0.1*49 

0.00017 

0.1154 

0 . OOOlo 

ft. 6283 

0.00011 

0.48*5 

O.OOOll 

0.49*7 

O.OOOll 

ft. 6999 

0.000*9 

0.74  2.9 

0.00111 

0.79*4 

0.00071 

ft. 7349 

0.00147 

A. *412 

0.00141 

A. *149 

0.00094 

A. 7743 

0.001*1 

A.  *7*2 

0.0011* 

A. *1*2 

0.001 2s 

ft. 8119 

0. 00741 

0,9401 

0.00190 

a. *908 

0.00141 

ft. 8397 

0.00107 

0.9*11 

0.00214 

0.9124 

o.ool** 

ft. 8873 

0.00172 

0.9971 

0.0027.1 

A. 9*25 

0.00722 

ft. 9241 

0.00412 

A . 9999 

0.0012a 

a.9*79 

0.00244 

ft. 9171 

0. 004*7 

0.9994 

0.00144 

".9971 

0.00110 

A. 9831 

0.00121 

0.9909 

0.00412 

i.oooo 

0.00111 

a. 9942 

0.0017g 

i .oooo 

0.00417 

1 .0004 

0.00197 

A . 9999 

0. 00112 

1 , 0002 

0.00441 

1 . 0004 

0.001*1 

i .oooo 

0.00405  0.000* 

o.ooiio  i.oooo 


X/C-  0.110  V/C-  1.11  UPPER 
CONST  ANT  rp (ST  AT 1C1--1  . 140 


X/C-  0.119  V/C ■ 1.9*  UPPER 
CONSTANT  rP«ST*TIC1— 1 140 


X/C-  0.119  v /C-  7.40  u*9(l 

CONSTANT  rKlT4TIC>--1  140 


7/r 

U/IIP 

7/r 

0.00012 

0.1174 

0.00021 

0.0001* 

".  *17.1 

0.00011 

0.00041 

0.4711 

0.0009J 

0.00090 

0.7129 

0.001*6 

0.0012* 

a. 7920 

0.00274 

0.00144 

0 . *210 

0.002*2 

0.00213 

0 . *3*6 

0.0014* 

0.00212 

0.8921 

0.00*09 

0.00792 

a.919* 

0.004*2 

0.0014* 

0.9461 

0.00*01 

0.00*05 

0.96*7 

0.00111 

0.00*41 

0.9*71 

0.0041* 

0. 001OJ 

A. 9931 

0. 00701 

0.001*7 

0.99*4 

0.007*1 

0.0041* 

0.999* 

0.00*11 

0.00443 

1 . oooo 

0.00711 

1 . oooo 

U/UP 

7/r 

U/UP 

0.5299 

0.00019 

0.66*4 

".4719 

0.000*8 

0.7171 

0.7172 

o.ooioi 

0.7141 

A. *11* 

0.00125 

0.7*16 

0.841* 

0. 00173 

".*21* 

0.9011 

0.00213 

0.811* 

«. 9311 

0.002*5 

0.8901 

0.9641 

0.0011* 

0.9200 

A. 987.0 

0.00341 

0.94*7 

0.9916 

0.00411 

0.94*0 

0.9971 

0.00449 

0.98J7 

0.9994 

0.00.121 

0.9951 

0.9994 

O.OOS60 

0.99*1 

1 . 0002 

0.00*23 

0.999* 

1 .0000 

0. 00*7* 

1 .*001 

0.00715 

1.0000 

An-l.l 


Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 
CASE  9 PROSE.  01  (continued) 

M«  0.790  AlPuA.  9.19  or,  6900000 . 


X/C»  0.406  v/C«  1.20  UPPER  x/r.  o . to*  v/r»  7.09  UPPER  x/r.  0.40*  v/c.  7. *5  upper 

CONSTANT  rP(ST»T!C>«-1  710  CONST  ANT  rp<9T*T1C1N-1  710  CONSTANT  r R ( S T « T I 0 1 .- 1 71, > 


f/r 

U/UP 

7/r 

U/'JD 

7/r 

U/UP 

0 . 0001 9 

0.3103 

0 . 000?i 

*.6191 

0.0001ft 

ft. 5257 

0.00031 

0.5799 

0 . 00012 

*.6877 

0.0008ft 

0.7147 

0.00051 

*.6663 

* . 0*1 1 0 

* . 7412 

0 . 0*1 7 5 

*.7791 

0.00071 

A. 8900 

0 . 00143 

*.7911 

0.00277 

* . 8493 

0.00112 

0.7411 

0.0021? 

*.8402 

0. OOlOft 

*.8771 

ft,0014|l 

ft. 7706 

0 . 00142 

*.8975 

0.0014ft 

* . 8944 

0.00200 

0 . 8090 

0 . 00*9* 

* .9740 

0.00387 

* .92.49 

0.0022ft 

0.8111 

0. 00*07 

0.9715 

0 . 004*9 

* .9301 

0.0027ft 

*.8607 

0 . 0061 0 

*.9045 

0.005.Sft 

* .931 1 

0.00321 

0.8891 

0. 007?1 

*.9996 

O.OO444 

* . 9955 

0.0035ft 

0.9048 

0 . 0084* 

1 . 0004 

0.0071  ft 

* . 99Q5 

0.00422 

0.9189 

0 . 0091 3 

0.9994 

0 . OOftOO 

* . 9909 

0.0048ft 

0.9641 

ft . *09  8^ 

1 . 0000 

0 . 00875 

1 . 0*00 

0.0055ft 

0.9847 

0.00041 

0.9912 

0.00729 

0.9988 

0.00793 

1 .0000 

0.00870 

1 .0002 

0.00971 

1 . 0000 

x/c*  0.49ft 

v / C«  1 . 14 

iirPEr 

x/r«  0.498 

v / C«  7.17 

UPPER 

x/c«  0.498 

V/C«  2.59 

UPPER 

7/r 

U/UP 

CR<STATIC) 

7/r 

U/UP 

rpisTATir) 

7/r 

U/UP 

rp(STATie) 

ft . ftftfti  ft 

0.1294 

-1 . 781 7 

0.00025 

*. 18ft7 

-1  .2814 

0 . 0002? 

0.5094 

781  5 

0.00032. 

* .6060 

-1 . 281 4 

0.00070 

0.6917 

-1 . 2808 

0.00018 

0.6112 

, ?8'S 

0. 00044 

*.6176 

-1  2812 

0.00121 

* . 7186 

-1  27*9 

0. 000.5*0 

*.6513 

.7811 

ft. 00*95 

*.4979 

-1 . 2801 

0. OOI87 

*. 78J2 

-1 . 7787 

0.00115 

*.7113 

2800 

0 . ft01 1 9 

*.7217 

• 1 .2790 

0.00277 

ft.  8121 

-1  . 7771 

O.OOI83 

*.7778 

7788 

ft.  ftOI  07 

*.7578 

-1  2791 

0.00H6 

*.8544 

-1 . 776* 

0.00263 

*.8291 

. 777S 

0. ftftipft 

*.7804 

-1 . 778S 

0.00415 

* .9**1 

-1 .27*7 

O.OOI03 

*.8510 

.7764 

ft  . ftft74ft 

*.8042 

-1  . 2777 

0.00105 

0.9119 

-1  .2781 

0.00141 

*.8629 

7760 

0.00105 

*.8321 

-1 . 2766 

0.0019ft 

*.9617 

.1  271 S 

O.OOI89 

0 . 8880 

.2731 

O.ftOllft 

* . 8468 

-1 . 2760 

0.00702. 

* .9889 

-1  26*6 

0.00463 

*.9151 

7737 

0.0042^ 

*.881  2 

-1  . 774S 

0.0077* 

* . 9941 

.1  2684 

0.00522 

*.9186 

.7728 

ft . 004 77 

ft .9059 

-1 . 2756 

0.0083.1 

* .9994 

•1 .767S 

0.00592 

*. 9479 

.7714 

0.00551 

*.9297 

-1  tHZ 

0.00904 

1 . 0005 

-1 .7660 

0 .00661 

* .98*8 

. 2703 

0 . 0062ft 

*.9548 

-1  2709 

0 . 01 o?ft 

1 . 0000 

-1  263* 

0.00744 

*.9974 

, 768* 

0.0070  2. 

*.9735 

-1 . 2694 

0.0079? 

*.9971 

. 267* 

0.0074ft 

0.9843 

-1 . 2684 

0.00879 

*.9089 

. 7665 

O.OOft^J 

0.9910 

-1  .267S 

0.0095ft 

* . 9998 

7651 

0.0091ft 

*.9984 

-1  .2658 

0.00993 

1 . 0000 

,26*5 

o.oi 009 

1 . 0000 

-1 .26*2 

0. 01080 

ft. 9998 

-1 .2629 

0.0114^ 

1 . 0000 

-1  • 2618 

X/C«  0.574 

Y/C*  1.31 

llppE  P 

X/C*  0.574 

Y/C*  2.14 

UPPFo 

X/C*  0.574 

Y/C*  2.56 

URPFP 

2/C 

U/UP 

rP(5*TAT  »f) 

7/C 

U/UP 

fP(STATTC) 

7/C 

U/UP 

rp<  STAT 1 c) 

0.00023 

0.2836 

-0.770* 

0.00026 

0.5172 

-0.7700 

0. OOO44 

0.3383 

-0 . 771)11 

0.00053 

0.2735 

-0 . 770* 

0. 0OO47 

0.5542 

-0.770* 

0.00095 

0.3571 

-0 . 7700 

0,00086 

0.3046 

-0.770* 

0.0007* 

0.3417 

-0. 7700 

0.00167 

0.4281 

-0 . 7700 

0.00109 

0.3179 

-0.770* 

O.OOH5 

0 . 3859 

-0. 7700 

0.00199 

0.4703 

-0 . 7700 

0.00160 

0. 3777 

-0.7700 

0.00149 

0.4355 

-0.7700 

0.00227 

0 . 4846 

-0.770O 

0.00200 

0 . 4205 

-0. 7700 

0.00215 

0 .5036 

-0.770* 

0.00258 

0.5293 

-0.7700 

0.00255 

0.4550 

-0.770* 

0.0025? 

0.5290 

-0.770* 

0.00317 

0.5630 

-0.7700 

0.00305 

0.5174 

-0.7700 

0.00355 

0.6058 

-0. 7700 

0.00369 

0.6045 

-0.770O 

0.0036* 

0.5676 

-0 . 770* 

0.00405 

0.6622 

-0.770* 

0.00416 

0.6541 

-0. 7700 

0 . 0041 1> 

0.6210 

-0.770* 

0.00448 

0.7158 

-0.7691 

0.00488 

0.6979 

-0 .7072. 

0.00470 

0.6691 

-0.7689 

0.00549 

0 . ‘*766 

-0.7616 

0.00525 

0.7379 

-0.7ASQ 

0.00527 

0.7104 

-0.7636 

0.00409 

0.801 2 

-0.756* 

0.00577 

0.7771 

-0. 7SA9 

0.0*594 

0. 757? 

-0. 7572 

0.00656 

0.8338 

-0.7516 

0.00649 

0.8102 

-0. 7S?  1 

0.00*55 

0.801ft 

-O.78I7 

0.0071? 

0.8596 

-0 . 7464 

0.0071  5 

0.8537 

-0.74A1 

0.00707 

0.8401 

-0 . 7469 

0.00804 

0.9094 

-0.7378 

0.00750 

0.8789 

-0.7479 

0.00783 

0.88*7 

-0.739ft 

0.00885 

0.9448 

-0.7303 

0.00833 

0.91 37 

-0.75S7 

0.00855 

0.9194 

-0.735* 

0.00985 

0.9816 

-ft. 721  ft 

0.00884 

0.9431 

-0.7S04 

0.00908 

0.9575 

-0.7282 

0.01065 

0.9922 

-0.7135 

0.00970 

0 .9707 

-0 . 7274 

0.00991 

0.9777 

-0.7205 

0.01140 

0.9972 

-0.7065 

0.01051 

0.9897 

-0.7140 

0.01075 

0.9854 

-0.7127 

0.01224 

0.9997 

-0.6988 

0.01147 

0.9974 

-0. 70SO 

0.01186 

0.01279 

0.01359 

0.01453 

0.01542 

0.9954 

0.9986 

1 . 0000 

0.9998 

1 .0000 

-0.7023 
-0 . 49  37 
-0 . 6862 
-0.6775 
-0.4691 

0.0151* 

1 . 0000 

-0.6908 

0.01237 
0.01 326 

0.9996 

1 .0000 

-0.09  76 
-0  . 0A9.S 

r 


A<>-44 


Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 
CASF  9 aROIFt  f>  | (concluded) 

M»  0.730  A L R u A a 5.10  R F a 6300000. 


x/t»  0.650 

V/C«  2..  60 

UPPER 

X/Ca  0.750 

V / C a 7.21 

UPPER 

x/fa  o.9nn 

v/Ca  2.45 

U8PER 

7/r 

U / 'IP 

r R<STATTf> 

CONSTANT  rP(STATICl»-0 

3O0 

7/r 

U/UP 

rp(sTATir) 

0 . 00057 

ft . 3*55 

-0  *9*7 

0.00088 

0 . 1750 

-0 

0515 

0.001 27 

ft . 3**0 

.0  49  41 

?/r 

11/ (IP 

0.00144 

".5916 

-0 

0525 

0 . 0 0 5 * 4 

ft.  5500 

-0  4901 

0.00037 

0.3211 

0.00581 

0.4567 

-0 

0564 

0 . 00707 

ft . 07*9 

.0  4881 

0.0000  2. 

ft. 3305 

0.0058O 

" . 4850 

-0 

0599 

0. 009*8 

ft . 7*1 1 

-0  4871 

0 . 001 0* 

0.3308 

0. 00770 

0.5581 

-0 

0454 

0.0117* 

ft. *’00 

•0  4854 

0. 002*3 

ft. 37*3 

0.00974 

".5816 

-0 

0460 

0 . 01 1*0 

ft  . 9 40  6 

-0  4857 

0.00321 

ft . 4002 

0.0117? 

0.6405 

-0 

0504 

0. 01  AH 

ft . 0006 

-0  4811 

0.003*3 

0. 41 74 

0 . 01 587 

0 . 6906 

-0 

0505 

0 .01 *5« 

1.0011 

-0  4798 

0.00437 

O. 4705 

0.01840 

".75.5  0 

-0 

0505 

0 .020*7 

ft .0004 

-0  4780 

0.00*53 

ft. 4*95 

0 . 01 840 

".8115 

-0 

0505 

0.02237 

i . 0000 

-0  478? 

0.00*37. 

0.3824 

0 . 02087 

«.8408 

-0 

0505 

0.01013 

O . *7.3  7 

0.0718* 

0.8975 

-0 

0505 

0.01133 

ft.7415 

0. 02490 

0.9175 

-0 

0505 

0.01 ? 7ft 

0 . *3o5 

0.01751 

O.9600 

-0 

0505 

0.01 450 

0.9024 

0.02977 

0.9857 

.0 

0505 

0.0168* 

0.9*37 

0.05141 

".9939 

-0 

0505 

0.01**4 

0 . 9003 

0.05570 

0 . 9958 

-0 

0505 

0. 0?05* 

ft.9916 

0.0551  1 

O.90JJ 

-0 

0505 

0.02249 

0.9994 

0.05706 

0.9999 

-0 

0505 

0. 02*0.3 

0.9903 

0.05881 

1 .0000 

-0 

0515 

O. 02792 

1 .0000 

x/c«  1 . 000 

v / C ■ 2.02 

UAKE 

x/r»  1.025 

v/C.  2. *2 

UAKE 

7/r 

U/UP 

fP(STATtr) 

7/r 

U/ UP 

rp(sTATtr) 

-ft. 01994 

0.9799 

0 1855 

-0.03052 

1 .0000 

0 1518 

-ft. 01774 

ft.  9657 

0 1 81  3 

-0.02*17 

0.09** 

0 1511 

-ft. 01533 

ft. 94*3 

0 1788 

-0.025*1 

ft.  99  71 

0 1507 

-ft.  ftl  3*0 

ft. 91 55 

0 1764 

-0.02344 

ft. 997* 

0 1501 

-0 . 01036 

ft  . ***0 

0 i74rt 

-0.02092 

ft.  99  2.* 

0 1*9  3 

-ft . 00*19 

0 . *399 

0 1715 

-0.01*45 

ft. 97*5 

0 1*89 

00591 

ft. *1 22 

0 1692 

-0.01*19 

ft  . 9 5 26 

0 1*83 

-0.00415 

ft. 7732 

0 1661 

-0.01441 

*,9  232 

0 1 *79 

-0.00250 

ft.  7437 

0 1612 

-0.01273 

*.  *9  2* 

0 1*75 

-ft. 001 37 

ft. *495 

0.1577 

-0.0H48 

*.*723 

0 1*71 

-0.00089 

ft. 3428 

0 . 1 56.5 

-0.0109* 

* . **22 

0 1*71 

0 . 001 02 

ft  . 1 1 40 

0 1515 

-0. 00937 

ft. *319 

0 1 *67 

0.00276 

ft. 1*33 

0 1 464 

-0.00915 

*.*272 

0 1*67 

0.00425 

ft. 2207 

0 1420 

-* . 0073* 

ft . 7969 

0 1*6? 

0.00335 

ft . 2474 

0 1 388 

-0 . 00577 

ft. 7577 

0 1*58 

«. 00736 

ft.  2*i* 

0 1329 

-0 . 0045* 

ft. 7*90 

0 1*56 

0.00929 

ft. 3217 

0 1275 

-0.00244 

*.5250 

0 1*50 

0.0H34 

ft. 370* 

0 1213 

-0.0001 0 

ft. 4*90 

0 1**6 

0.01 342 

ft.  4343 

0 1195 

0.00203 

*.40*1 

0 1*07 

0.01543 

ft . 4*93 

0 1184 

0.0041* 

*.4467 

0 1365 

0. 01 71  * 

ft. 5V57 

0 1175 

0.00*18 

*.4937 

0 1 3?1 

0.01935 

ft. 575* 

0 1163 

0.00*15 

0.52.74 

0 1198 

0.02190 

ft. 6374 

0 1 1 49 

0.010** 

*.5*69 

0 1171 

0.07393 

ft . 71 01 

0 1158 

0.01 354 

*.6550 

0 ll*i 

0.0279$ 

0 . *238 

0 1116 

0.0157* 

*.711* 

0 1117 

0.079*4 

ft. *501 

0 1105 

0 . 01 *03 

*.7*47 

0 1193 

0.01223 

ft. *9*9 

0 1091 

0 . 02049 

* . *224 

0 1167 

0.03400 

ft. 9319 

0 1083 

0.02243 

ft . *5*2 

0 11*6 

0.03583 

ft. 9531 

0 107J 

0.0250$ 

ft. 9045 

0 1118 

0.0371* 

ft. 9707 

0 1065 

0.02705 

ft. 0352 

0 1097 

0.03*71 

ft. 9777 

0 1037 

0.029*2 

ft. 9604 

0 1076 

ft. 0*0*0 

ft. 9*70 

0 1048 

0.03054 

ft. 0741 

0 1 060 

0.04733 

ft. 90** 

0 1037 

0.03266 

ft. 0*42 

0 1037 

0.04277 

ft  . 9909 

0 1035 

0.03463 

ft. 992* 

0 1016 

0.04375 

ft  .0003 

0 1029 

0. 03**1 

1 .0*12 

0 0993 

0.04547 

1 . O.'O* 

0 1020 

0.037*4 

1 . 0001 

0 09  89 

0.0458* 

ft. 990* 

0 1018 

O.037** 

0.9999 

0 0981 

0.0*649 

1 .0000 

0 1014 

0.03*2* 

1 .0000 

0 0978 

A0^45 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  10  PROBES  Cl 
Ms  0.750  ALPHAs  3.10 


REs  6700000. 


Cs  0.152 

Y / C ■ 1.17  LOWER 

X/C«  0.179 

Y / C ■ 1.04 

upper 

X/C»  0.319 

Y / C « 1.15  UPPER 

STANT  CP(STATIC) a-0. Ol 0 

CONSTANT  CP(STAT1C)s-0, 

.995 

CONSTANT  CP(STaTIC).-1 .095 

?/C 

U/UP 

z/c 

U/UP 

7/C 

U/UP 

0.00032 

0.6893 

0.0002ft 

0.5745 

0.00031 

0.6468 

0 . 00079 

0.8522 

0.00053 

0.6595 

0.00042 

0.6816 

0.001 1 3 

0.91?7 

0.00059 

0.6907 

0.  OOOAO 

0.7345 

0.001 3* 

0.9405 

0.00092 

0.7500 

0.00128 

0.7830 

0.00150 

0.9583 

0.00121 

0.7941 

0.00150 

0.8056 

0.00169 

0.0712 

0.001 35 

0.8700 

0.00186 

0.8358 

0.601O3 

0.^861 

0.00167 

0.8552 

0.00222 

0.8631 

0.00206 

0.9909 

0.00708 

0.8897 

0.00255 

0.8833 

0.00735 

0 ! 9069 

0.00726 

0.9132 

0.00284 

0.8997 

0.00748 

0.9983 

0.00266 

0.9451 

0.00306 

0.9144 

0. 00279 

0.9990 

0.00298 

0.9693 

0 . 00  341 

0.9335 

0.00318 

0.9999 

0,00335 

0.9849 

0.00369 

0.9475 

0.00349 

1 .0000 

0.00357 

0.003*7 

0.00414 

0.00448 

0.00481 

0.9940 

0.9977 

0.9998 

0.9999 

1.0000 

0.00407 

0.00443 

0.00481 

0.00509 

0.00544 

0.00585 

0.60627 

0.00668 

0.00702 

0.00738 

0.9655 

0.9778 

0.987? 

0.9930 

0.996ft 

0.9988 

0.9996 

0.9998 

1 .0000 

1 .0000 

C«  0.404 

Y / C * 1.20  UPPER 

X / C » 0.498 

Y /Cs  1.34 

UPPER 

%/C*  0.574 

y'C=  1-31 

UDPEP 

STANT  CP<S 

TAT!C)s-1 .152 

Z/C 

U/UP 

CP(STATIC) 

7/C 

U/UP 

PPf  STftT | c ) 

0.00036 

0.5879 

-1.2347 

0. 00034 

0.1143 

-0.75Z2. 

7/C 

U/UP 

0.00095 

0.7044 

-1.2342 

0.00065 

0-3129 

-0-7546 

0.00015 

0.5293 

0.00143 

0.7455 

-1.233a 

0. 00106 

0.4296 

-0. 7S66 

0.00068 

0.6854 

0.00155 

0.7572 

-1.2337 

0.00138 

0.4893 

-0. 7587 

0.00120 

0.7557 

0.00718 

0.7949 

.1.2331 

0.00155 

0.5203 

-0.7597 

0.00176 

0.7944 

0.00758 

0.8184 

.1 .232R 

0.00196 

0.5771 

-0. 7673 

0.00196 

0.8078 

0.00295 

0.8341 

-1 .232S 

0.00733 

0.6264 

-0.7646 

0.00748 

0.8467 

0.00342 

0.8598 

-1.2321 

0-00765 

0.6529 

-0.7666 

0.00293 

0.8706 

0.00397 

0.8850 

-1 .231A 

0.00317 

0.69  24 

-0.760$ 

0.00316 

0.8851 

0.00448 

0.9018 

-1.2312 

0.0035? 

0.7198 

-0.7771 

0 . 00374 

0.91 27 

0.00507 

0.9241 

-1.2307 

0. 0 0.39  0 

0 7419 

-0.7745 

0. 00426 

0.9373 

0.00558 

0.9440 

-1.2302 

0.00477 

0.77 32 

-0.7764 

0 . 00467 

0.9543 

0.00618 

0.9594 

-1.2297 

0. 00457 

0.7860 

-0. 7786 

0.00530 

0.9764 

0.00658 

0.9704 

-1.2294 

0-00494 

0.8194 

-0.7809 

0.00589 

0.9892 

0.00692 

0.9787 

-1.2291 

0.O053S 

0.8400 

-0.7836 

0 . 00644 

0.9953 

0.00742 

0.9878 

-1.2287 

0.00577 

0.8694 

-0.7862 

0 . 00706 

0.0983 

0.00794 

0.9932 

-1 .2282 

0.00616 

0 ] 8885 

-0*7886 

0 00753 

0,9990 

0.00840 

0.9970 

-1.2278 

0. 00663 

0 . *9  1 22 

-0.7916 

0.00809 

0.9997 

0.00896 

0.9986 

-1.2274 

0. 00701 

0.9224 

-0.  79  39 

0. 00870 

0.9997 

0.00948 

0.9995 

-1 .22AO 

0.00743 

0.9413 

“0. 7966 

0.00934 

1.0000 

0.00993 

0.9993 

-1 . 22AS 

0.0079ft 

0.9584 

-0.8046 

0.01039 

1.0000 

-1.2281 

0.00838 

0 97J8 

-0  8137 

0! 00887 

0 [9836 

-0 ! 8?  3 1 

0. 00928 

0.9874 

-0.8300 

0 • 0096ft 

0.9937 

-0.8381 

0 .01001 

0.9  V '.8 

-0.8449 

0.01058 

0.9973 

-0.8557 

0.01099 

0.99g6 

-0.8636 

0. 011  36 

0.9992 

-0 . 8706 

0. 01181 

0.9998 

-0.8791 

0-01754 

1 • 0000 

-0.893? 

0.01285 

1 .0000 

-0.8091 

A6-46 


Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  10  PROBES  ci  (continued) 

Ms  0.750  ALPHA*  3.19  R E s 6200000. 


Cs  0.650 

V / C s ? . 60 

iippFr 

7/C 

U/UP 

CP(ST»T|r> 

O.OOIO9 

0.0963 

-0.5250 

0.00162 

0.1133 

-0.5250 

0. 00740 

0.1198 

-0.5250 

0.00344 

0.1 389 

-0. 125(1 

0 . 00490 

0.2277 

-0.525n 

0.00610 

0.7827 

-0.5250 

0.00770 

0 . 3887 

-0.S25O 

0.00948 

0.5250 

-0.5250 

0.01117 

0.6539 

-0  .5250 

0.01 ?84 

0.7798 

-o.s??n 

0.01453 

0.8904 

-0.5190 

0.01645 

0.9612 

-0.515a 

0.01805 

0.9890 

-0.5127 

0.01878 

0.9954 

-0.5114 

0.01997 

0 .99*6 

-0.1097 

0-02061 

0.9989 

-0  - 10*1 

0.021 46 

0.9991 

-0.506a 

0.02273 

0.9994 

-0.5045 

0.02415 

0.9996 

-0.1018 

0.02565 

0.99Q7 

-0./.9O1 

0.02753 

0 . 9994 

-0.4917 

0.0^938 

0.9996 

-0 . 4°?4 

0.03177 

1 . 0000 

-0 . 489o 

0.03291 

1.0000 

-0 . 48Al 

X/C«  0.750  Y/Ca  7.21  UPPER 
CONSTANT  CP(STATIC)s-0. 355 

7/C  U/1IP 

0.00099  0.0661 

0.00779  0.0665 

0.00128  0.05«4 

0.00403  0.0500 

0-00499  0.0504 

0*00735  0.1070 

0.00869  0.1596 

0’.01021  0*.2166 

0.01163  0.2763 

0.01304  0.3371 

0.01457  0.391 1 

0.01618  0.4511 

0.01758  0.5245 

0.01827  0.5710 

0.01939  0.6201 

0.01995  0.6534 

0.02207  0.7454 

0.07362.  0.8104 

0.02496  0.8665 

0.02616  0 . 89  r 0 

0.02747  0.9318 

0.02913  0.95/.1 

0.03063  0.9687 

0.03215  0.9856 

0.03317  0.9869 

0.03373  0.9925 

0.03428  0.9936 

0.03516  0.9939 

O.OJ6O6  0.9968 

0.03685  0.9976 

0.03760  0.9998 

0.03906  1.0000 


C=  0.900 

Y/C*  7.43 

UPPER 

z/c 

11/IIP 

CP(STATTC) 

0.00088 

0.2463 

-0.1014 

0.00167 

0.7558 

-0.1029 

0.0076? 

0.2587 

-0.1048 

0.O0S14 

0.7737 

-0.109ft 

0.0067? 

0.3060 

-0 , 1 1 2A 

0.00836 

0.3497 

-0.1158 

0 . 009  74 

0.3745 

-0.1184 

0.011/7 

0.4759 

-0.1225 

0.01364 

0.4573 

-0.1259 

0.01 548 

0.4982 

-0.1294 

0.01694 

0.5474 

-0.1522 

0.01 776 

0.5737 

-0.1558 

0.01890 

0.6012 

-0.1550 

0.01955 

0.6140 

-0.1548 

0.02710 

0.6689 

-0.1558 

0.02390 

0.7259 

-0.1551 

0.07561 

0.77?6 

-0.1524 

0.02710 

0.7915 

-0.1519 

0.07880 

0.8360 

-0.1512 

0.03090 

0.8634 

-0.1504 

0.03767 

0.8867 

-0.1297 

0.03467 

0.9372 

-0.1289 

0.03596 

0.9459 

-0.1284 

0.03678 

0.9545 

.0.1281 

0.03755 

0.9640 

-0.1278 

0.0399? 

0.9766 

-0.1269 

0.04097 

0.9821 

-0.1265 

0.04195 

0.9915 

-0.1261 

0. 04396 

0.9951 

-0.1255 

0.04604 

0.9961 

-0.1245 

0.04670 

0.9972 

-0.124? 

0.04736 

0.9975 

-0.1 240 

0.0491 3 

1 .0004 

-0  ..12  55 

0.05029 

1 . 0000 

-0/1  228 

0.051 1 3 

1 .0000 

-0.1225 

Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


AO-4 


CASE  10  PROBES  Cl  (concluded) 

0.7SO  ALPHA*  3.16  RE*  6700000. 


X/fs  1.000 

v/r=  7.07 

7/C 

i|/|JP 

cp<stat  r 0 

-0 .niQ2* 

1 .0000 

0.0787 

-0 . 0 1 7 4 3 

O.Oftl  p 

ft . 0742 

-0.01565 

0.9815 

0.0699 

-ft . 01 548 

0.9556 

0.0646 

-0.01205 

0 . ft  3 1 8 

0.041/1 

-0.01064 

0.9042 

0.0576 

-0 . Oftftftft 

0.8700 

0.0512 

-ft , 0077 5 

0 .8490 

0.0459 

-0.00614 

0.8256 

0.0382 

-0.00516 

0.8078 

0.0332 

-ft . 00440 

0.7042 

0 .0299 

-0.00575 

0.7838 

0. 0242 

-0. 007.52 

0.76S5 

0.0217 

-0 . 0021ft 

0.7346 

0.0181 

-0. oftl 45 

0.6031 

0.0149 

-0 . 00045 

0 . 1 543 

0.OH4 

0 . o 0 0 0 5 

0.1510 

0.00 90 

0 . 0 0 0 7 n 

0 . V/  « 7 

0.0058 

0.0015ft 

0.1759 

0.0010 

0.00417 

0.7297 

-0.0104 

0.00651 

0. 7547 

-0.0124 

ft. 00*37 

0.2590 

-0. 01 44 

0. 00«?5 

0.7615 

-0.01 65 

0. 0 09  0 4 

0. 7873 

-0. 01 77 

0.009*5 

ft . 769  8 

-0.018? 

0.01124 

0.2997 

-0 . 0?  1 0 

0.01350 

0. 7852 

-0.0744 

0.01551 

0.309  1 

-0.0260 

0.01755 

0. 3.50? 

-0.0247 

0.01919 

0 . 3724 

-0.0272 

0. 07074. 

0 .4065 

-0.0277 

0.0  2.2.4  5 

0.4176 

-0.O733 

0.02425 

0.4372 

-ft. o?33 

0.025 Hi 

0.4306 

-0.0294 

0. 07675 

0.4039 

-0.02*7 

0.02754 

0 . 5 ft  1 0 

-0.0799 

0.02041 

0.5100 

-0 . 030? 

0.02917 

0.5098 

-0.0305 

0.03051 

0.5185 

-0 . ft309 

0 .03215 

0.5593 

-ft. 0314 

0,03370 

0.4965 

-0.0319 

0.03511 

0.6071 

-0.0324 

0 . o 36  5 4 

0.653* 

-0.0329 

ft.05739 

0.4800 

-0.0333 

ft  . 0 J9  1 4 

0.6073 

-0.0337 

0. U4005 

0.7222 

-0.0340 

0.04123 

0. 7.366 

-0.0344 

0.042 07 

0.7535 

-0.0.347 

0.042 7ft 

O.?*01 

-0 . 0349 

0.0451  2. 

0. 78yo 

-O.035ft 

0. 04389 

0.7592 

- 0 . 0 35  3 

0.04  4 5 8 

0.7962 

-0.0  3 5.5 

0.04520 

0 . 7040 

-0.0357 

0.04602 

0.793* 

-0.0360 

0 . 0466ft 

0.8030 

-0.0362 

0.04675 

0.8045 

-0.0362 

0.06265 

1 . 0000 

-0.0412 

X / C = 1.075 

Y/Cs  7.8? 

ftAXF 

2/C 

*J/IIP 

CPfSTATtCl 

-0.02910 

1 .0000 

0.1787 

-0.07717 

0.9092 

0.177O 

-0.07527 

0.OOQ5 

0.1??1 

-0.0231ft 

O.OO78 

0.126? 

-0.02158 

0.0*64 

0.1755 

-0.02010 

0.9073 

0.1749 

-0.0181 2 

0 .081  8 

0.1741 

-0.01703 

0.9608 

0.1736 

-0.01560 

0.0577 

0.1230 

-0.01450 

0.936? 

0.1776 

-0.01382 

0.0754 

0.1723 

-0.01315 

0.0179 

0.1720 

-0.0127? 

0.8964 

0.1716 

-0.01140 

O.HftlS 

0.1713 

-0.01073 

0.8687 

0.1210 

-0.00998 

0.8549 

0.1207 

-0.00940 

0.8458 

0.1 204 

-0.00865 

0.8343 

0.119? 

-0.00780 

0.8174 

0.1178 

-0. 0061 1 

0.7887 

0.1148 

-0.00492 

0.7555 

0.1177 

-0.0034? 

0.6606 

0.1101 

-0.00187 

0.5408 

0.1074 

-0.00048 

0.4508 

0.105ft 

0.00033 

0.4716 

0.1035 

0.00154 

0.3990 

0.102ft 

0.00310 

0.3007 

0.0*9? 

0.00533 

0.4118 

0.0953 

0.00743 

0.4375 

0.0917 

0.00967 

0 , 48?5 

0.0  877 

0.01153 

0.5173 

0.0845 

0.01329 

0. 5447 

0.0814 

0.01519 

0.5761 

0.0781 

0.01715 

0.6003 

0.0747 

0.01883 

0.6773 

0.0731 

0.01986 

0.6550 

0.0726 

0. 02049 

0.6703 

0.072? 

0.02174 

0.680? 

0.0715 

0.0225? 

0.7074 

0.0711 

0.02408 

0.7745 

0.070? 

0.02584 

0.7611 

0.069? 

0.07757 

0.7070 

0.068? 

0.0200* 

0.8134 

0.0674 

0.03061 

0.8370 

0.0665 

0.03228 

0.8667 

0.0656 

0.03365 

0.8877 

0.0648 

0.03478 

0.9036 

0.064? 

0.03605 

0.9181 

0.0634 

0.03703 

0 . *755 

0.062O 

0.03780 

0.9357 

0.062s* 

0.03821 

0.9444 

ft. 062? 

0.03085 

0.9552 

0.0613 

0.04053 

0.9586 

0.0600 

0.04147 

0.9679 

0.0604 

0.04734 

0,9681 

0. 0590 

0.05015 

1 *.0000 

0 . 0486 

X/C  = 2.000 

1 /L  - 1 . 

50  wake 

2/C 

U/WP 

CP<$TAm> 

-0.14501 

1 .0000 

0.0755 

-0.1 3638 

0.9991 

0.0320 

-0. 1231 3 

0.0088 

0.0228 

-0.11 34? 

0.9903 

0.0250 

-0. 10663 

0.O001 

0.0764 

-0. 09Q04 

0.0096 

0.0248 

-0.001 38 

0.9988 

0.0251 

-0.08280 

0.9991 

0.0253 

-0 . 07??7 

0.9903 

0 . 0265 

-0.06650 

0.9900 

0.0237 

-0.06020 

0.9080 

0.022? 

-0.05228 

0.9077 

0.0718 

-0.04271 

0.0057 

0.0236 

-0.03550 

0.9004 

0.0220 

-0.02663 

0.9837 

0. 0170 

-0.01854 

0.9747 

0.0166 

-0.01 2 03 

0.9662 

0.0108 

-0.00306 

0.9477 

0.0134 

0.00505 

0.9287 

0.0144 

0.01418 

0.9174 

0.0078 

0 .02078 

0.909? 

0.003? 

0.0315? 

0.9004 

0.0117 

0.03020 

0.8988 

0.01  36 

0.04760 

0.9012 

0.0090 

0.05500 

0.9051 

0.007? 

0.06426 

0.*1 40 

0.0093 

ft. 071 77 

0.9193 

0.005ft 

0.07029 

0.9  109 

0.0067 

0.0803? 

0.0412 

0 . 0088 

0.09768 

0.9497 

0.009ft 

0.10437 

0.954? 

0.0100 

0.11773 

0.9607 

0. 01 09 

0.1 7776 

0.0668 

0.00*0 

0.1 7044 

0.0703 

0.0128 

0.1 3778 

0.*717 

0 . 0 1 48 

0.14611 

0.975? 

0.0117 

0.16437 

0.9701 

0.0068 

0 .18080 

0.9872 

0.0080 

0.19076 

0.0851 

0.01 16 

0.22413 

0.0868 

0.0068 

0.26157 

0.9O00 

0.0078 

0.3358? 

0.9045 

0.0057 

0.40633 

0.9981 

-0.0015 

0.46367 

0.9085 

-0.0050 

0.51765 

0 . 900 1 

-0.0051 

0.84738 

0.9000 

-0.0005 

0.56043 

1 . 0000 

-0.0005 

A(i-4X 


Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  12  PAUSES  C 

N*  0. 730  ALPHA*  3.19  RE*  2/UOOOO . 


X / C = 11.151  Y/C  = 1.17  inufp  X/C*  U.179  Y/t«  1.04  UPPER 

CONSTANT  rPISIATIOs  (1.601  CONSTANT  C P < S T AT  !C  > »-1  . 072 


z/r 

II  / lip 

2/C 

U/'IP 

0 *0O0l 4 

0. 5/Oft 

0.  i>0025 

0.5074 

0.000 ’A 

0.7134 

0.0004/ 

0.6029 

0. 000-3 

0 . HI  32 

0.0O061 

0.6646 

0.00071 

0 . 8509 

0.00084 

0.7277 

0 .00096 

0. P9J0 

0.00098 

0.7477 

0 . 001  1 c 

0.9147 

0. 00119 

U. 7689 

0 . 00129 

0.93/3 

0. 001  So 

0. 8021 

0 . 0014c 

0 .9.6  30 

0.00164 

0.8263 

0.001 6o 

0 .9669 

0.00192 

0.8545 

0.00184 

0.9835 

0.»0207 

0.8630 

0.0019V 

0 .9894 

0.00221 

0.8817 

0.00219 

0.994/ 

0 .1/9253 

(1 . 9 09  3 

0.00234 

0.997? 

0.'»o275 

0.9257 

0 002 5 0 

0.9982 

0.00295 

0.9386 

0.002AS 

0.9996 

0.90321 

0.VS27 

0.00305 

1 .0000 

0.90553 

0.9667 

0.00322. 

1 . oooo 

0.003/0 

0.9J23 

0.90408 

0.9*12 

0.00444 

0.9954 

0. 00488 

0.9992 

0 . 0 0 5 2 / 

0.9597 

0.90563 

0.9*98 

0 , <’0601 

1 . 0 . ■ 0 0 

X/C*  0.414  Y/C*  1.20  UPPER  X/C«  0.498  Y/C»  1.34  UPPER 
CONSTANT  CP(STATIC)«-1 .176  CONSTANT  CR < ST  AT | L ) »*0 . 9 1 6 • 


2/C 

U/'JP 

2/C 

U/UP 

o . te'uso 

0 . 550V 

0.00032 

0.4965 

0.00039 

0.5924 

0.00071 

0.5409 

0. 00059 

0.6448 

0,0008/ 

0,5442 

0.001 08 

0.7003 

0.00114 

0.5839 

0.00128 

0.7173 

0.00144 

0,60*3 

0.O016S 

0.7538 

0,00182 

0.6..26 

0,00200 

0. 7789 

0.0021 4 

0,6666 

0.00237 

0.8050 

0.00242 

0,6794 

0.00267 

0 . 82.05 

0.00299 

0,7190 

U.OO301 

0.8376 

0. 00325 

0.72*3 

0.00354 

0.8646 

0.00379 

0,7595 

0.003/0 

0.8762 

0.00405 

0,76*7 

0. 0041 4 

0.8V74 

0.0042/ 

0.7870 

0. 00438 

0.9051 

0.0046/ 

0 , * 1 44 

0.00471 

0.9| *9 

0.00492 

0.8176 

0.00525 

0.941  3 

0.00530 

0,8461 

0.0056  1 

0.9542 

0.0057/ 

0.8623 

0.0039  5 

0.9662 

0.00628 

0,8»71 

0 . (>0648 

0.9766 

0,00652 

0,8*67 

0.00706 

0.9957 

0.0070/ 

0.91J0 

0 . 00745 

0.99/3 

0.00/60 

0.9367 

0.00809 

0.9973 

0.00831 

0,9624 

0.00866 

0.998» 

0.0091 3 

0.9759 

0.00938 

0,999V 

0.00966 

0.9865 

0. Hi  008 

0.9?97 

0.01 008 

0.9926 

0 . 010*7 

1 . O'  OO 

0.01084 

0.9970 

0,01 1 50 

0.9985 

0.0*121  4 

0.9992 

0,01 273 

0.9996 

0.0135V 

0.9999 

0. 01 441 

1 .09  00 

0.0151  / 

1 .0. 00 

BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASf  12-  moBES  C (concluded) 

M=  0.73(1  «ipha-=  3.19  BF  = 27000(10. 


X/C«  0.650 

Y/C.  2,60 

UPPFB 

2/C 

U/UP 

CP(STATIC) 

0.00074 

0. *475 

-0.*596 

0.001 35 

0.49  72 

-0.4592 

0.0021  4 

0.5455 

•0.4586 

0.00283 

0.5712 

-0.4581 

0.00378 

0.61 72 

-0 . *574 

0,00456 

0.6587 

-0.4569 

0,00525 

0.7043 

-0.4564 

0,00627 

0.7437 

-0 , *557 

0.00712 

0.7A14 

-0.4551 

0.00804 

0.8207 

-0.45*4 

0.00897 

0.8657 

-0.4538 

0.00974 

0.8960 

•0.4532 

0.010*1 

0.9220 

-0.4528 

0.01117 

0.9466 

-0.4522 

0.01209 

0.9704 

-0.4516 

0,01308 

0.9879 

-0.4509 

0. 01**5 

0.9977 

-0.4*99 

0.01653 

1 . 0002 

-0.4485 

0.01756 

1.0003 

-0.4477 

0.01902 

0.9998 

•0.4*67 

0.020*3 

1.0000 

-0.4*57 

0.021*0 

1 .0''00 

-0.4450 

0. 02260 

1.0000 

•0.4442 

X/C«  1 .000 

y/C«  2.02 

WAKE 

2/C 

U/UP 

CP(STATIC) 

-0.02062 

0.9911 

0.1*90 

-0.01667 

0.9673 

0.1*13 

-0.01*33 

0.9  395 

0.1325 

-0.01235 

0.8*85 

0.1237 

-0.01025 

0.8566 

0.1151 

-0.00827 

0 . 8 1 38 

0.1070 

-0.00633 

0.7800 

0,1036 

-0,00633 

0.7800 

0.1036 

-0.004*0 

0. 7393 

0.1022 

-0.00258 

0.68*2 

0.1010 

-0.000*3 

0.2278 

0.OV97 

0,00166 

0,2309 

0.0982 

0.003*7 

0.2*17 

0.0970 

0.00*96 

0.2381 

0.0959 

0,00655 

0.3277 

0.09*8 

0.00825 

0.3*97 

0.09  36 

0.00985 

0.35*2 

0.0925 

0.011*3 

0.4009 

0.091* 

0.01325 

0.4538 

0,0901 

0.01*88 

0.4979 

0.0890 

0.0163* 

0.5320 

0.0879 

0.01787 

0.5753 

0.0869 

0,01966 

0.6406 

0.0857 

0.02105 

0.6609 

0.08*7 

0.02259 

0.7362 

0.0836 

0.02425 

0.77i» 

0.0823 

0.02574 

0.8247 

0.0814 

0.02683 

0.8*82 

0.0807 

0.02811 

0.8798 

0.0298 

0.02939 

0.91*9 

0.0289 

0.03028 

0.93*3 

0.0282 

0.03207 

0.9565 

0. 0220 

0.03323 

0.9781 

0.0282 

0.03408 

0.9092 

0.0256 

0.03485 

1.0000 

0.0251 

X/C»  0.750  y/C.  2.21  UPPER 
CONSTANT  CN(StAtIC)«-0, 288 


2/C 

U/UP 

0.00028 

0.379* 

0.00140 

0.4173 

0.00212 

0.4392 

0.00258 

0.4624 

0.00286 

0.477* 

0.00335 

0.498* 

0.00410 

0.528* 

0.00*22 

0.5442 

0.005*7 

0.57*8 

0.00622 

0.8052 

0.0068? 

0.6424 

0.00262 

0.6713 

0.00833 

0.6971 

0.00909 

0.7283 

0.00991 

0.76*8 

0.01053 

0.7933 

0.01110 

0.8157 

0.01169 

0.8*15 

0.01250 

0.8641 

0.01330 

0.9001 

0.01*56 

0.93*2 

0.01637 

0.97*3 

0.01726 

0.9857 

0.01845 

0.99*7 

0.01976 

0.998* 

0.02067 

0.999* 

0.02201 

0.9995 

0.02338 

0.9997 

0.02*61 

0.9995 

0.02566 

1.0000 

X/C«  1.025 

y/C.  2.82 

WAKE 

2/C 

U/IJP 

Cp(STATlC) 

-0.03*41 

1 .0000 

0.12*1 

-0,03060 

0.9992 

0.1231 

-0,028*2 

0,998* 

0.1225 

-0,02615 

0,9*40 

0.1219 

•0 . 02395 

o.9#5o 

0.1213 

-0.02174 

0.9648 

0.1208 

-0,01993 

0.9401 

0.1203 

-0.U1993 

0.9*01 

0.1203 

-0.01795 

0 , 907V 

0.1196 

-0.01602 

0.8727 

0.1193 

-0,01408 

0,8345 

0.1187 

-0.01198 

0,7897 

0.H82 

-0. 0OV81 

0,75*1 

0.1176 

-0,00825 

0,6908 

0.1172 

-0,00636 

0.5249 

' 0.H67 

-0.00438 

0.3592 

0.1163 

-0.00283 

0.2*39 

0.H53 

-0,00084 

0.2811 

0.1154 

0.O0112 

0.3189 

0.11*9 

0.09269 

0.3400 

0.11*4 

0.00*43 

0.3826 

0.11*0 

0.00605 

0.4555 

0.1123 

0.00799 

0.4873 

0.109  0 

0.00959 

0.3319 

0.1063 

0.01136 

0.585* 

0.10*2 

0.01312 

0.6343 

0.1027 

0,01*78 

0.6890 

0,1014 

0.01609 

0.7183 

0.1003 

0.01755 

0.75*1 

0.0991 

0.01899 

0.8029 

0.0980 

0.02002 

0.828* 

0.0971 

0.02198 

0.8669 

0.0952 

0.02337 

0.9039 

0.093* 

0. 02438 

0.9164 

0.0921 

0.0231 5 

0.9352 

0.0911 

0.02584 

0.9475 

0. 0902 

0.02653 

0.9537 

0.0893 

0.02720 

0.9645 

0.0884 

0.02808 

0.9710 

0.0872 

0.02888 

0.9800 

0.0862 

0.02960 

0.9(60 

0.0852 

0,0  30  39 

0.9907 

0.0842 

0.03105 

0.9926 

0.0833 

0,03190 

0.9954 

0.0822 

0,03274 

0.9962 

0.0811 

0. 033*1 

0.9981 

0.0802 

0.03425 

0.9989 

0.0791 

0.03492 

0.9992 

0.0782 

0.03506 

0.9993 

0.0781 

0.033*9 

1.0000 

0.0775 

0.03619 

1.0004 

0.0766 

0.03668 

0.999* 

0.0759 

0.03703 

1.0000 

0.0755 

X/C«  0.900 

y/C.  2.43 

UPPER 

2/C 

U/UP 

CP(STATIC) 

0.00065 

0.2551 

-0.0302 

0.00128 

0.2601 

-0.0306 

0.00207 

0.3U97 

-0.0309 

0.00270 

0.3260 

-0.0313 

0.00350 

0.3*67 

-0.0316 

0.00428 

0.3684 

-0. 032(1 

0.00303 

0.3988 

-0.0324 

0.00587 

0.4261 

-0.0328 

0.00670 

0.4414 

-0.0332 

0.00752 

0.4732 

-0.0336 

0.00844 

0.5052 

-0.03*1 

0.00897 

0.5321 

-0.03*3 

0.00962 

0.5342 

-0.0346 

0.01029 

0.57*9 

-0.03*0 

0.01136 

0.5998 

-0.0355 

0.01251 

0.64*7 

-0.0361 

0.01402 

0.6871 

-0.0368 

0.0160? 

0.7785 

-0.0378 

0.01708 

0.7*99 

-0.0383 

0.01 839 

0.8356 

-0.0389 

0.01977 

0.8781 

-0.0396 

0. 02090 

0.9103 

-0.0*02 

0,022*7 

0.9412 

-0.0*10 

0.02*1 1 

0.9696 

-0.0*18 

0.02559 

0.9M81 

-0.0425 

0.02707 

0.9957 

-0.0*32 

0.02877 

0.9974 

-0.0*40 

0.03028 

1.0004 

-0.0448 

0.03184 

1 .0003 

-0.0*56 

0.03317 

1 . 0000 

-0.0462 

0.03486 

1.0000 

-0.0*70 

X/C*  2.000 

y/C«  1,50 

WAKE 

2/C 

O/up 

GP(STATIC) 

-0,10588 

1 .0000 

0.0246 

-0.08521 

1 .0004 

0,0168 

-0.06729 

0.9992 

0.0269 

-0.05862 

1 .0000 

0.0188 

-0.05069 

0.9993 

0.0192 

-0.04191 

0 ,99  86 

0.0188 

-0,03*69 

0.9*71 

0,02*5 

-0. ('266.1 

0.9938 

0.0232 

-0.01854 

0.9870 

0.0197 

-0.010*0 

0.97*0 

0.0192 

-0.001*7 

0.9533 

0.017/ 

0.00678 

0.9362 

0.0133 

0.01*18 

0.9187 

0.0123 

0.02325 

0,9032 

0.0221 

0,03017 

0.8990 

0.0113 

0.0*012 

0,901 0 

0.0123 

0.0*760 

0.9108 

0.0225 

0.U5592 

0.923* 

0.0177 

0.06426 

0.9396 

0.0104 

0.0726O 

0.95'51 

0.0162 

0. 0H096 

0.9695 

0.010V 

0.08932 

0.9/96 

0.0182 

0.0985? 

0.9(68 

0.0187 

0,11691 

0 . 99  J8 

0.0118 

0,15945 

0.99*7 

0.0128 

0,18089 

0.9978 

0.0118 

0.2241 3 

0.9996 

0.0089 

0.258*2 

0.9996 

0.0054 

0.35218 

1 .0000 

0.00*0 

0,40633 

1 . 0000 

-0.0055 

A6-50 


Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  12  PROSES  D 

«■  0.730  ALPHA*  3.1V  RE*  2700000. 


x/c=  0.152  V/r=  1.17  tOUFR 

CONSTAnI  rp<SlATlM=  0.005 


X/C«  0.  IS?  Y /<•»  ?.* 2 
CONSTANT  CO(STaTIC)=  0 


7/C 

U/iio 

7/C 

ll/lio 

0 . OOOl  4 

0. 5707 

0.0001 3 

0.5558 

0 . 00^21 

0.6816 

0.00018 

0 . 58?1 

o . nor  12 

0.7528 

0.00054 

0 . 8001 

o.o on 51 

0 , 79<,9 

0.00067 

0.835? 

0 . 00065 

0.8295 

0.00078 

0. A560 

0 . 000  7/, 

0 . 8498 

0. 00090 

0.8737 

0.00097 

0.8848 

0.00103 

0.891? 

0.00115 

0.9031 

0.001 10 

0.9040 

0.00152 

0.9298 

0.00127 

0.9?  37 

0.00147 

0.9458 

0 . 001 40 

0.9383 

0.00165 

0.9616 

0.00155 

0.9535 

0.00182 

0*978  3 

0.00167 

0.966ft 

0.00199 

o.98^4 

0.00185 

0.9782 

0 . on??5 

0.99^8 

0.00205 

0.9864 

0.00238 

0.9961 

0. 00?18 

0.9923 

0 . 0025? 

0.9979 

0 , 0 0 ? ? 7 

0 .9947 

0.00285 

0.9995 

0.00246 

0 .997Z 

0 . 00 J05 

0.9993 

0.0O?71 

0 .9987 

0. 00331 

1 . 0000 

0 . 00300 

1 . 0000 

0 . 00  36  5 

1 . OQ00 

0,0031 7 

0.9996- 

0.00  382. 

i . oooo 

0.0034? 

1 .O004 

0.00367 

1 . 0001 

0.00396 

1 . 0000 

X/C»  0.179 

Y / C » 1,0*  UPPER 

X/C-  0,179 

Y/t«  1 .88  UPPER 

X/C“  0.179 

Y/C*  2. 

CONSTANT  CPtSTATI*  ) "-1.072 

CONSTANT  CP<StAtU)«-1  .072 

constant  cp<static)«‘ 

2/C 

U/UP 

2/C 

U/uP 

2/C 

u/up 

0.0001 7 

0.5192 

0 . 0001  * 

0. *785 

0.90015 

0. *320 

0 . 00023 

0.5*59 

0. 00016 

0. 5261 

0. 0003'j 

0.633 * 

0,000*0 

0.6191 

0.00023 

0.599* 

0. 000*1 

0. 881  1 

0.000*5 

0.6605 

0.00036 

0.6*70 

0. 00069 

0.7150 

0.00061 

0.69*0 

0. oou*7 

0.6830 

0.  00073 

0.7206 

0.00071 

0.71*6 

0. 0005* 

0.6981 

0.  00100 

0. 7670 

0. 0008* 

0.7396 

0.0006? 

0.7190 

0.00130 

0.79*8 

0,00119 

0.7833 

0.00091 

0.757* 

0. 00160 

0.8  31* 

0.001*0 

0.8051 

0.00121 

0.7910 

0.00179 

0 . 8 S 2.5 

0,00162 

0.8313 

0.001*0 

0.8172 

0.90209 

0.8765 

0.00167 

0.3521 

0.00175 

0.8*32 

0.0023O 

0.8996 

0.00200 

0.8717 

0.00222 

0.8*61 

0. 00260 

0.92*2 

0.00226 

0.8920 

0. 00250 

0.9137 

0,00287 

0 . 9 **  3 

0.00255 

0.9135 

0.00279 

0.9180 

0.90321 

0.9665 

0. 00282 

0,9352 

0.00311 

0.9592 

0. 00356 

0.9321 

0.00316 

0.95*8 

0. 00337 

0.9/70 

0.00590 

0.9925 

0 . 003*A 

0.97*4 

0.00368 

0.9*75 

0.90*21 

0.9971 

0,00380 

0.9*72 

0.00399 

0.99*1 

0 . 90*56 

0.999* 

0.00*2* 

0.9956 

0.00*30 

0.9973 

0.00*75 

0.9997 

0.00*6:- 

0.9992 

0.00*60 

0.9V66 

0 . 0051 5 

0.9999 

0.00512 

1 . 0 1>0  3 

0.00*86 

0.9995 

0. 00557 

0.9997 

0,005*9 

1.0000 

0. 00521 

1 . 0O()2 

0.00590 

1 .Ot'OO 

0.1.0581 

1 .0000 

0.00565 

0.9999 

0.0059* 

0.9999 

0.00621 

1 .OOOO 

I our  u 

005 


UPPER 
, 072 


Aft-5 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 
CASE  12  PROBES  0 ( continued) 


M*  0.730  ALPHA*  3.1V  RE*  2700000. 


X/C*  0.519 

Y/C«  1 . 1 5 UPPf-R 

X/C*  0.319 

Y/C*  1 .98  UPPfcH 

X/C*  0.319 

Y / C ■ 2 . i 

CONSTANT  tP(STATIC>*-1 .1*2 

CONSTANT  tPISTAT !C).-1 .142 

CONSTANT  CPIS 

TATIC)* 

ll  C 

U/UP 

2/C 

U/UP 

7/C 

U/UP 

0, 0001 2 

0.5107 

0.00025 

0.5867 

0.0001 3 

0. 4808 

0. 0002o 

0.6290 

0.00038 

0.6383 

0.00053 

0.6587 

0.00046 

0.6 76V 

0.00050 

0.6686 

0.00079 

0.7058 

0. O0Q6M 

0.7098 

0. 00060 

0.631  2 

0,00112 

0.7365 

0.0O087 

0.7384 

0,00072 

0.6987 

0.00138 

0.7585 

0.00105 

0 . 75  49 

0.00098 

0.7283 

0,001 69 

0.7801 

0.00125 

0.7/15 

0.00126 

0.7527 

U . 0 M 1 9 7 

0.8025 

0.001 50 

0 . 7V  24 

0,00146 

0.7708 

0 . u0226 

0.8258 

0.00181 

0.8^51 

0.O01 76 

0.7912 

0.00258 

0.8454 

0.0021a 

0.8357 

0.00222 

0.8226 

0.00295 

0.8668 

0. 00245 

0.8550 

0,00255 

0.8431 

0.00331 

0.8865 

0.0027* 

0.8763 

0.00283 

0.8631 

0.00368 

0.9056 

0.0031  6 

0.8984 

0,00312 

0.8789 

0.00402 

0.9216 

0.00374 

0.9228 

0.00342 

0.8953 

0.00444 

0.9387 

0.00417 

0.9425 

0,00369 

0.9087 

0.00467 

0.9484 

0.00457 

0.9583 

0.00400 

0.9232 

0.00498 

0.9618 

0.00495 

0.9697 

0.00431 

0.9365 

0.00545 

0.9/68 

0.00523 

0.9782 

0.0045 7 

0.9471 

0.00578 

0.9553 

0.00543 

0.9820 

0.00495 

0.9610 

0.00616 

0.9920 

0.00584 

0.9906 

0.00527 

0.9729 

0.00647 

0.9953 

0.00618 

0.9953 

0.00567 

0.9827 

0.00675 

0.9981 

0. 00659 

0.99/8 

0.00607 

0.9  399 

0.00675 

0.9982 

0.00686 

0.9985 

0.00643 

0.9946 

0.00680 

0.9977 

0.00744 

0.9995 

0,00676 

0.9978 

0.0071 4 

0.9992 

0.00752 

0.9998 

0.00676 

0.9980 

0.00742 

0,9997 

0.00754 

0.9998 

0.00681 

0.9977 

0. 00772 

1.9001 

0.00754 

0.9995 

0.00712 

0.9990 

0 . 00790 

i . oooO 

0,00781 

1 .0003 

0,00752 

0.9997 

0.00781 

1.090* 

0.00784 

0.9998 

0.00788 

0.9999 

0.00809 

0.9998 

0.00810 

1 .0001 

0.00845 

1 .0000 

0.00833 

1 .0000 

X/C*  0.404 

V/C*  1,20  UPPER 

X/C*  0.404 

Y/C*  2.03  UPPER 

X/C*  0.404 

Y/C.  2. 

CONSTANT  CP(StATIC)»-1 ,176 

CONSTANT  CP<STAtIC>*-1 .176 

CONSTANT  CP(STATIC)* 

2/C 

U/UP 

2/C 

U/UP 

If  c 

U/UP 

0.00020 

0.4758 

0.00035 

0.5796 

0.00033 

0 . 5666 

0.UOO44 

0.5816 

0.00061 

0.6174 

0,00049 

0.6437 

0,00060 

0.6278 

0.00079 

0.6439 

0.00062 

0.6^67 

0,00076 

0.6673 

0,00088 

0.6737 

0 0011ft 

0 . 7241 

o.ooioo 

0.6906 

0,00115 

0.7047 

W . V V 1 TO 

0.001 58 

0. 7446 

0.00116 

0.7067 

0,00142 

0,7239 

0.00181 

0.7681 

0.00148 

0.7297 

0,00167 

0.7516 

0. 00193 

0.7728 

0.00165 

0.7466 

0,00160 

0.7617 

0.00244 

0.8050 

0.00189 

0.7681 

0,00206 

0,7772 

0. O0287 

0. 8309 

0.00212 

0.7818 

0,00249 

0,6009 

0.00328 

0.8  583 

0.00239 

0.AO24 

0,00298 

0.8243 

0.00360 

0.8771 

0.00295 

0.8330 

0,00342 

0.8474 

0.00397 

0.8955 

0.00126 

0.8500 

0,00396 

0.8646 

0.00453 

0.9180 

0.00358 

0.8695 

0,00530 

0,9250 

0.00520 

0.9394 

0.00395 

0.8875 

0,00570 

0.9462 

0.00572 

0.9565 

0.00435 

0.9021 

0,00628 

0.9632 

0.00643 

0.9759 

0.00477 

0.9201 

0,00665 

0.9800 

0.00693 

0.9381 

0.00521 

0.9)89 

0,00732 

0.9907 

0.00756 

0.9956 

0.00565 

0.9574 

0,00790 

0,9933 

0. 0*809 

0 . 9V  82 

0.006)9 

0.9  735 

0.00840 

0.9972 

0.00870 

0.9998 

0.00696 

0.9351 

0,00862 

0,9963 

0.00912 

1 . 0000 

0.00749 

0.9934 

0,00943 

0.9990 

0.00970 

1.0001 

0.00826 

0.9983 

0,01066 

0,9992 

0.01053 

1 .0000 

0.00910 

0.9995 

0,01137 

0,9991 

0.00980 

1.0000 

0,01204 

0.9993 

0.01051 

1 .0"01 

0,01275 

1.0000 

0,01113 

0.9999 

0.01163 

1 .0900 

► 
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Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  12  PROBES  D ( cont inued ) 


M*  0.730  ALPHA*  3.1V  RE*  2700000. 


X/C*  0.498  Y/C*  1.34  UPPER 
CONSTANT  CP<STATIC)*-0.916 


7/C 

U/UP 

0.00028 

0.4312 

0.00047 

0. 501 1 

0. 00060 

0.5968 

0.00083 

0.5404 

0 « 00  099 

0.5481 

0. 00111 

0.5687 

0.0014J 

0.5881 

0. 00131 

0.6030 

0.00187 

0.6534 

0.00210 

0.6518 

0.00242 

0.6662 

0.00306 

0.7200 

0.00336 

0.7260 

0,00366 

0.7582 

0.00409 

0.7843 

0 . 00453 

0.7957 

0.00491 

0.8137 

0.00329 

0.8381 

0.00578 

0.8640 

0.00645 

0.8801 

0.00685 

0.9039 

0.00749 

0.9256 

0.00808 

0.941  2 

0.00883 

0.9638 

0. 0095J 

0.9828 

0.01 005 

0.9919 

0.01063 

0.9954 

0.01108 

0.9976 

0.01123 

0.9986 

0.01190 

0.9997 

0.01246 

1 . 0 ii  09 

0.01307 

1 .0000 

0.01344 

0.9983 

0.01344 

0.9988 

0.01 J44 

0.9991 

0.01353 

0.9997 

0.01432 

1 . 0004 

0.01498 

1 .0000 

X/C*  0,498 

Y/C*  2.17  UPPER 

CONSTANT  CP(StATIC>—0.916 

2/C 

U/UP 

0.00015 

0.3939 

0.00038 

0.  4331 

0.00057 

0.*S27 

0.00070 

0.5107 

0. 00076 

0.5339 

0.00099 

0. 5557 

0. 00121 

0.5829 

0.00131 

0.5943 

0. 001 50 

0.6093 

0.00194 

0.6461 

0,00240 

0.6824 

0.00268 

0.7077 

0.00310 

0.7310 

0.00381 

0.7774 

0.00434 

0.8029 

0.00477 

0.8272 

0.00519 

0.8454 

0. 00570 

0.8736 

0.00603 

0.8983 

0.00633 

0.9176 

0.00702 

0.9333 

0.00738 

0.9442 

0.00786 

0,9591 

0.00833 

0.9707 

0.00891 

0.9858 

0.00947 

0.9925 

0.00996 

0.9963 

0.01067 

0.9987 

0.01067 

0.9989 

0.01067 

0.9990 

0.01134 

0.9998 

0.01196 

1 .0003 

0.01 243 

1 .0001 

0.01 278 

1.0000 

X/C*  0,574 

Y/C*  2.14 

UPPER 

Z/C 

U/UP 

CP(STATIC) 

0.00018 

0.  4013 

-0.5797 

0.00031 

0.4352 

-0.5795 

0.00052 

0.4547 

-0.5792 

0.00057 

0.4543 

-0.5792 

0,00068 

0.4769 

-0.5790 

0.00086 

0.4642 

-0.5787 

0.00094 

0.4938 

-0.5786 

0.00110 

0.4897 

-0.5784 

0.00120 

0.4364 

-0.5782 

0.00133 

0.5052 

-0.5780 

0.00164 

0.5362 

-0.5776 

0.00195 

0.5304 

-0.5771 

0.00218 

0.5465 

-0.5768 

0,00252 

0.5676 

-0.5763 

0.0031  0 

0.5590 

-0.5754 

0.00343 

0.6197 

-0.5749 

0,00383 

0.6540 

-0.5744 

0. 0041 4 

0.6771 

-0.5739 

0.00451 

0.6591 

-0.5733 

0.O0480 

0.6954 

-0.5729 

0. 0051 8 

0.7185 

-0.5723 

0.00549 

0.7328 

-0.5719 

0. 00582 

0.7572 

-0.5714 

0,00621 

0.7804 

-0.5708 

0.00653 

0.8083 

-0.5704 

0.00702 

0.8226 

-0.5696 

0.00741 

0.8483 

-0.5691 

0.00781 

0.8734 

-0.5683 

0,00840 

0.8999 

-0.5676 

0.00848 

0.9072 

-0.5675 

0.00856 

0.9097 

-0.5674 

0.00891 

0.9318 

-0.5669 

0.00932 

0.9488 

-0.5662 

0.00969 

0.9592 

-0.5657 

0.00994 

0.9683 

-0.5633 

0.01052 

0.9309 

-0.5645 

0.01093 

0.9593 

•0.5639 

0.01135 

0.9929 

-0.5632 

0.01170 

0.9965 

-0. 3627 

0.01202 

0.9971 

•0.5623 

0.01238 

0.9986 

• 0,5614 

0.01299 

0.9997 

•0.5608 

0.01396 

1.0002 

-0.5594 

0.01521 

1.0001 

-0.5575 

0.01483 

1,0000 

•0.3552 

X/C*  0.498 

Y/C.  2. 

59  UPPER 

CONSTANT  CP(StATIC)* 

-0.916 

2/C 

U/ijP 

0.00041 

0.5234 

0.00057 

0.5351 

0.00065 

0.5401 

0. 00074 

0.5459 

0.00091 

0.5607 

0.001 1 2 

0.5734 

0.  001 41 

0.5977 

0.00176 

0.6173 

0. 00203 

0.6330 

0.00227 

0.6536 

0.00232 

0.6)84 

0.00279 

0.6669 

0.00322 

0.7155 

0.00375 

0.7398 

0.0040u 

0.7«32 

0 .00448 

0.7788 

0,00480 

0.8J40 

0.00529 

0.8299 

0.00573 

0.8512 

0.00623 

0.8755 

0,00678 

0 ,8499 

0.00732 

0.9230 

0.00790 

0.9389 

0.00829 

0.9524 

0.00862 

0.9647 

0.00902 

0.9744 

0,00966 

0.9358 

0.01003 

0.9427 

0. 01060 

0.9961 

0.0H08 

0.9482 

0.01158 

0.9989 

0.01158 

0.9493 

0.01212 

0.9994 

0.01264 

0.9495 

0.01305 

0.9998 

0.01 341 

1.0000 

0.01 403 

1 .0900 

X/C*  0,574 

Y/C*  2.56  UPPER 

2/C 

U/UP 

CP(STATIC) 

0.00032 

0.3974 

-0.5795 

0.0005J 

0.4281 

-0.5792 

0.00084 

0.4494 

-0.5788 

0.00105 

0.4698 

-0.5784 

0,00127 

0.4849 

-0.5781 

0.00131 

0.4869 

-0.5781 

0.001 72 

0 . 5 1 1*6 

-0.5775 

0.00205 

0.5329 

-0.5770 

0.00247 

0.5475 

-0.5764 

0.00267 

0.5657 

-0.5761 

0.00305 

0.5814 

-0.5755 

0,00333 

0 . 6022 

-0.5751 

0.00377 

0.6344 

-0.5744 

0.00411 

0.6562 

-0.5739 

0.00450 

0.6840 

-0.5734 

0.00493 

0.7036 

-0.5727 

0.00538 

0.7289 

-0.5721 

0.00587 

0.7500 

-0.5713 

0.00620 

0.7684 

-0,5709 

0.00647 

0.7926 

-0,5704 

0,0068  j 

0.8084 

-0.5700 

0.00733 

0.8352 

-0.5692 

0.00761 

0.6577 

-0 . 5o8tt 

0.O0803 

0.8762 

•0,5682 

0.00840 

0.8V64 

-0.5676 

0.00879 

0.9170 

-0.5670 

0.00879 

0.9302 

-0.5670 

0.00882 

0.9308 

-0.5670 

0.00923 

0.9440 

-0.5664 

0.00966 

0.9566 

-0.5657 

0.01 000 

0.9658 

•0.5652 

0.01029 

0.9749 

•0.5648 

0.01080 

0.9836 

•0.5641 

0.01132 

0.9904 

-0.5633 

0.01166 

0.9936 

-0.5628 

0.01194 

0.9964 

-0.5624 

0.01236 

0.9V81 

•0.5618 

0.01287 

0.9990 

-0.5610 

0.01117 

0.9996 

-0.5606 

0.01448 

1.0000 

-0.5586 

0.01600 

1.0000 

-0.5564 

0.01728 

1.0000 

-0.5545 

AO-53 


Table  6.8  (continued) 

BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  12  PROBES  D ( concluded) 

M»  0.730  ALPHAa  3.19  RE  * 2700000. 


o 0.650 

Y/C«  2.60 

upper 

X/C*  0.7S0 

Y / 0 ■ 2.21  UPPER 

X/C-  0.900 

Y/C.  2.43 

UPPER 

z/c 

U/UP 

CP( STAT 1C) 

CONSTANT  CP(StATIC).-0,288 

z/c 

U/U» 

CP(StAtIC) 

0.00083 

0.4554 

-0.4595 

0.00080 

0.271V 

-0.0303 

0.00135 

0.4777 

-0.4592 

2/  C 

U/UP 

0.00128 

0.2V29 

-0.0306 

0.00*1 4 

0.5*85 

-0.4586 

0 , u t'  0 7 8 

0.3670 

0.00*07 

0.3120 

-0.0309 

0.0021 4 

0.5*47 

-0.4586 

0.001 48 

0.4122 

0.00*07 

0.3207 

-0.0309 

0. 00344 

0.6013 

-0.4577 

0.U0189 

0.4*97 

0.003*6 

0.3488 

-0.0315 

0.O0525 

0.6804 

-0.4564 

0.00238 

0.4457 

0.00503 

0. 3939 

-0. 0324 

0. 00695 

0.7/04 

-0.4552 

0.00300 

0.4789 

0. 00661 

0.4422 

-0. 0332 

0.00873 

0.8556 

-0.4540 

0.00300 

0.4631 

0.008*7 

0.  4V04 

-0.0340 

0.01043 

0.9158 

-0.4528 

0.00300 

0.4684 

0.00962 

0.5287 

-0.0346 

0.01251 

0.9/70 

-0.4515 

0.00341 

0.4/99 

0.01215 

0. 5942 

-0.0359 

0.01 47o 

0.9975 

-0.4498 

0.00390 

0.4912 

0.U1449 

0.6558 

-0.0370 

0.01693 

0,9995 

-0.4482 

0.00403 

0.5215 

0.01662 

0.7259 

-0.0381 

0 .01 896 

1 . OoOO 

•0.4468 

0.0051 3 

0.5710 

0.0184/ 

0.7784 

-0. 03V0 

0.02087 

1.0000 

•0. 4454 

0.00669 

0.6*71 

0.0204V 

0.8406 

-0. 0406 

0. 00819 

0.6919 

0. 0**08 

0.87«1 

-0.0408 

0. 00965 

0.7598 

0.02419 

0.9252 

-0.0418 

0.01096 

0.8120 

0.0*590 

0.9485 

-0.0426 

0.01277 

0.8320 

0.0*808 

0.9773 

-0.0437 

0.01477 

0.941  0 

0,07998 

0.9916 

-0.0446 

0.01669 

U . 9399 

0.03162 

0.99  50 

-0.0454 

0.0'846 

0.9955 

0.03348 

0.9983 

-0 . 0464 

0.02019 

0.9994 

0.0351 7 

0.9496 

-0.0472 

0.02159 

0,9994 

0.03859 

1.0003 

-0. 0494 

0.02332 

0.9999 

0.0401  1 

1 .0000 

-0.0510 

0.02473 

1 .0000 

X/C«  1.000 

Y/C*  2.02 

wake 

X/C*  1.025 

Y/C'  2.8? 

wake 

x / c = 2.000 

Y / C = 1 .50 

WAKE 

7/C 

U/UP 

CP(STATIC) 

Z/C 

U/UP 

Cp(STATIC) 

z/c 

U/UP 

CP(STATIC) 

-0.02032 

0.9856 

0.1460 

-0.03085 

1.0000 

0.1231 

-0.06650 

1 .0000 

0.0265 

-0.02025 

0.9849 

0.1490 

-0.02901 

1 .0000 

0.1227 

-0.0514ft 

1 .0003 

0.0230 

-0.01850 

0.9726 

0.1487 

-0.02691 

0.9993 

0.1221 

-0.04351 

1 .0000 

0.0142 

-0.01652 

0.9482 

0.1407 

-0.02480 

0.9993 

0.1216 

-0.03389 

0.9990 

0.0210 

-0.01445 

0.9222 

0.1122 

-0.02267 

0.9960 

0.1210 

-0.03067 

0.9978 

0.0186 

-0.01227 

0.8904 

0.1233 

-0.02084 

0.9897 

0.1205 

-0.02744 

0.9967 

0.0152 

-0.01056 

0.8644 

0.1164 

-0.01845 

0.9730 

0.1190 

-0.02178 

0.9929 

0.0186 

-0.00827 

0.8350 

0.1070 

-0.01686 

0.9529 

0.1195 

-0.02016 

0.9899 

0.0210 

-0.00675 

0.8209 

0.1039 

-0.01517 

0.9270 

0.119ft 

-0.01447 

0.9842 

0.0121 

-0.00507 

0.7964 

0.1027 

-0.01273 

0.8851 

0.1184 

-0.00959 

0.9764 

0.0166 

-0.00266 

0.7517 

0.1010 

-0.01073 

0.8461 

0.1179 

-0.00633 

0.9708 

0.0186 

-0.00043 

0.0000 

0.0997 

-0.00823 

0.7997 

0.1172 

-0.00224 

0.961 1 

0.0195 

0.00174 

0.0000 

0.0982 

-0. 00823 

0.8025 

>.117? 

0.00267 

0.9495 

0.0084 

0.00386 

0.0000 

0.0967 

-0 . 0(J823 

0.8036 

0.1172 

0.00513 

0.9419 

0.0152 

0.00598 

0.0992 

0.0952 

-0.00602 

0.7527 

0.1166 

0.00513 

0.9428 

0.0195 

0.00784 

0.1805 

0.0939 

-0.00375 

0.6438 

0.1160 

0.00513 

0.9435 

4.0210 

0.00970 

0.2335 

0.0926 

-0.00171 

0.4707 

0.1155 

0.01006 

0.9295 

0.0152 

0.01143 

0.3134 

0.0914 

0.00033 

0.3045 

0.1150 

0.01418 

0.9188 

0.0152 

0.01333 

0.3631 

0.0901 

0.00245 

0.2800 

0.1145 

0.01830 

0.9119 

0.0210 

0.01528 

0.4328 

0.0887 

0.00443 

0.3008 

0.1140 

0.02325 

0.9047 

0.0142 

0.01880 

0.5201 

0.0863 

0.00662 

0.3515 

0.111  3 

0.02739 

0.9011 

0.0162 

0.02090 

0.5658 

0.0848 

0.00847 

0.3971 

0.1082 

0.03070 

0 . 89ft  3 

0.0166 

0.02259 

0.6278 

0.0836 

0.01043 

0.4528 

0.1049 

0.03348 

0.89A4 

0.0162 

0.02464 

0.7066 

0.0822 

0.01287 

0.5141 

0.1030 

0.04012 

0.9006 

0.0152 

0.02620 

0.7396 

0.0811 

0.01 495 

0 5696 

0.1013 

0.04427 

0.9036 

0.0196 

0.02804 

0.7913 

0 0798 

0.01706 

0.6302 

0.0905 

0.04760 

0.9076 

0.0148 

0.02984 

0.8477 

0.0786 

0.01875 

0.6865 

0.0982 

0.05259 

0.9168 

0. 0069 

0.03176 

0.8852 

0.077? 

0.02088“ 

0.7371 

0.0964 

0.05509 

0.9211 

0.0099 

0.03370 

0.9291 

0.0759 

0.02283 

0.7971 

0.0941 

0.05925 

0.9287 

0.0155 

0.03550 

0.9599 

0.0746 

0.02508 

0.8437 

0.0912 

0.06509 

0.9378 

0.0069 

0.03680 

0.9764 

0.0737 

0.0271  3 

0.8939 

0.0885 

0.06760 

0.9459 

0.0144 

0.03815 

0 .9*49 

0.0728 

0.0290? 

0.9321 

0.0860 

0.07344 

0.9520 

0.0099 

0.03949 

0.9916 

0.0718 

0.03046 

0.9557 

0.0841 

0.07762 

0.9603 

0.0104 

0.04192 

0.9951 

0.0701 

0.0321 3 

0.9744 

0.0819 

0.08096 

0.9649 

0.0050 

0.04333 

0.9972 

0.0691 

0.03373 

0.9849 

0.0798 

0.08597 

0.9724 

0.0095 

0.04458 

0.9986 

0.0683 

0.0354? 

0.9930 

0.0776 

0.09016 

0.9765 

0.0129 

0.04554 

0.9997 

0.0676 

0.03640 

0.9939 

0.0763 

0.09434 

0.9795 

0.0124 

0.04635 

1 .0000 

0.0670 

0.03654 

0.9958 

0.0761 

0.09768 

0.9842 

0.0100 

0.03780 

0.9973 

0.0745 

0.10605 

0.9865 

0.0218 

0.03924 

1 .0000 

0.0726 

0.11273 

0.9913 

0.0101 

0.12109 

0.9957 

0.0125 

0.13194 

0.9956 

0.01 36 

0.14694 

0.9963 

0.0156 

0.16437 

0.9967 

0.0101 

0.18007 

0.9984 

0.0201 

0.19731 

0.9981 

0.0116 

0.22976 

1.0000 

0.0089 

0.24655 

0.9997 

0.0035 

0.26235 

1.0000 

0.0000 
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Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  13  PROBES  D 

M«  0.7*3  ALPHA.  3.19  RE.  2700000 . 


X/C«  0.152  Y/C.  1.17  LOWER 


X/C»  0.152  Y/C*  2.00  LOWER  X/C«  0.152  Y/C.  2.  */  LOWER 


CONSTANT  CP(STATIl')*-0.018 


CONSTANT  CP<STAT1C>*-0.018  CONSTANT  CP<STATK>«-0.018 


It  c 

U/UP 

z/c 

U/UP 

Z/C 

U/UP 

0.0001 4 

0.573V 

0.00017 

0.6056 

0.0001 3 

0.5681 

u.ooozs 

0.6962 

0.00023 

0.6VH 

0,00018 

0.8472 

0.  u003<! 

0.7S56 

0.0002V 

0.7229 

0,00026 

0.7312 

0. 00044 

0.7901 

0.00038 

0.75-33 

0. 0 0 0 4 3 

0. 7V90 

0 . 0005S 

0.8057 

0.00044 

0.7753 

0.00052 

0.8162 

0. OOOP9 

0,8361 

0.00060 

0.8132 

0.90062 

0.8370 

0.0007V 

0.8  566 

0.00070 

0.8365 

0.00075 

0.8563 

0 . OOVttH 

0.8765 

0.00079 

0.8580 

0. 00082 

0. 86V1 

0 . OOOV7 

0.88/7 

0. UOOttV 

0.8733 

0 ,00093 

0.8636 

0.001 1 1 

0.90*6 

0.00106 

0.9005 

0 . 001 03 

0.8982 

0.00120 

0.9221 

0. 001 1 8 

0.915V 

0 , 001 2 0 

0.9200 

0.001 31 

0.9333 

0.001 32 

0.9331 

0.001  25- 

0.9276 

0.001 46 

0.9*56 

0.00137 

0.941  0 

0.001 33 

0.V359 

0.001 52 

0.95*6 

0.00146 

0.9499 

0.00142 

0.9461 

0.00167 

0.9638 

0.001 58 

0.9620 

0.001 50 

0.9535 

0.00175 

U.V720 

0,00166 

0.9684 

0.00137 

0.9609 

0.O01 86 

0.9323 

0.001 73 

0.9751 

0,00170 

0.971 1 

0.00202 

0.9893 

0.00186 

0.9824 

0.001 79 

0.9771 

0.0021 3 

0.9917 

0 . 0 0 1 V 7 

0.9862 

0,00190 

0.9829 

0.  '>024  3 

0.9967 

0.00203 

0.9888 

0,0021 0 

0 . 9 V 0 1 

0.00273 

0.9993 

0.00212 

0.9916 

0.00222 

0 . 9 V 4 4 

0 , 0')2V  7 

0.9993 

0.00223 

0.99  37 

0. 00239 

0 . V V 7 1 

0.0031 8 

1 .<N’00 

0.00232 

0.9945 

0,00275 

0.9VV4 

*. .»0362 

1.0000 

0.00262 

0.9977 

0.00293 

1 . OwOO 

0 .0  0408 

1 .0900 

0.00295 

1 .0<>00 

0,00331 

1 . OoOO 

0.00319 

0.9989 

0.00344 

0.9984 

0.90392 

0.9994 

0.90505 

1 .OuOO 

0.00559 

1 .0000 

0.OO608 

1 .0000 

X/C«  0.179 

Y/C*  1.0*  UPPER 

X/C«  0.179 

Y/C.  1 . 88  UPPER 

X/C«  0.179 

Y/C«  2.29 

constant  CPCSTATIO.-0.996 

CONSTANT  CPCSTATIC).-0,996 

CONSTANT  CP(STATIC).-0 

2/C 

U/UP 

2/C 

U/UP 

2/C 

U/UP 

0,0001/ 

0.4893 

0.O0023 

0.5*92 

0.00017 

0.5063 

0. 1)002* 

0. 5565 

0. 00030 

0. 5996 

0. 00033 

0.6*1* 

0.0003* 

0.60/* 

0.00036 

0.6331 

0.00053 

0.4853 

0. 0003* 

0.632* 

0.00051 

0.675* 

0.00071 

0.7195 

0,000*5 

0.6522 

0 , 00060 

0.6V3* 

0.00098 

0.7556 

0.00055 

0.6410 

0.00067 

0.713V 

0.  i)01  3* 

0.8029 

0. 00063 

0.6959 

0.00078 

0.7252 

0.001*9 

0.8201 

0. 000/3 

0./1/6 

0,0008* 

0.7**1 

0.0019* 

0.8879 

0. 000B6 

0.Z3Z2 

0.00091 

0.7315 

0.002*1 

0.9097 

o.oooo* 

0.7*68 

0.00100 

0 . 7o*5 

0.00292 

0.9*8* 

0.001 04 

0. Z585 

0.00113 

0.7753 

0,00337 

0.9755 

0,00129 

0.7901 

0.00121 

0.7859 

0,00390 

0.992* 

0,001*6 

0.8097 

0.001 53 

0.821* 

0.00*30 

0.9V7V 

0.001 56 

0.8223 

0.00185 

0.8589 

0.00*79 

0.9999 

0.0019* 

0.8*08 

0.00211 

0.878* 

0,00530 

1 ,O.PO* 

0.00214 

0.8832 

0,00237 

0.902* 

0.00576 

1 . OOOU 

0.1)02*0 

0.9028 

0.00290 

0.9*3* 

0.00265 

0.9216 

0.003*1 

0.9761 

0.00318 

0.9602 

0,00399 

0.9927 

0.0036/ 

0.98*1 

0.00*3* 

0.998* 

0.00*01 

0.9933 

0.00*99 

0.9997 

0.00*35 

0.9973 

0.U0569 

0 . 9998 

0.00*83 

0.9997 

0.006*2 

1.0000 

0.00535 

0.9998 

0.00685 

1.0000 

0 . 0 U 5 7 o 0.VVV7 


0.00606  1.0000 
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Table  6.8  (continued) 

BOUNDARY  LAYER  AMD  WAKE  PROFILES 
CASE  13  PROBES  D (continued) 

Me  0.7*3  ALPHA*  3.19  R E ■ 2700000. 


X/C-  0 , 3l 9 Y/C.  i.is  UPPER  X/C«  0.319  Y/C.  1.98  UPPER  X/C»  0.319  Y/C»  2.*0  UPPER 

constant  cp<static)«-i  .110  constant  cp(statio»-i  .no  constant  cp<static>"-i.iio 


2/C 

U/UP 

2/C 

0 . U001 2 

0 . * 7 2 * 

0.00022 

0.00038 

0.6382 

0.00027 

0.00059 

0.6769 

0.00035 

0 . u 0 0 7 (1 

0.69*8 

0.00050 

0.00109 

0. 7**2 

0,00062 

0.00128 

0.’660 

0,00068 

0.001  So 

0.7838 

0,00089 

0.00173 

0.8013 

0.00090 

0.00230 

0.8*1* 

0.00098 

0. 0n275 

0.8705 

0.00110 

0,00305 

0.8916 

0. 00121 

0.003*6 

0.9082 

0.00128 

0.00*01 

0.9326 

0.00156 

0.00*50 

0.9535 

0.00189 

0.00*87 

0.966* 

0.0021  * 

0.00532 

0.9792 

0,002*2 

0 . 00566 

0.9862 

0.00293 

0. 00600 

0.992* 

0.003*5 

0.006*9 

0.9970 

0,00*00 

0. 00683 

0.9990 

0.00*5* 

0. o071o 

0.9993 

0,00519 

0,00760 

1 . OuOO 

0.00572 

U.U080U 

1 .0000 

0.00612 

0.00650 

0.00698 

0.007*3 

0.00780 

0.00818 

0.00861 

X/C»  0.*0*  Y / C « 1.20  UPPER 
CONSTANT  CP<STAT!D«-1  .1*8 


U/UP 

2/C 

U/'JP 

0.5609 

0.00033 

0.6455 

0.60*0 

0. 00072 

0.7100 

0.6321 

0.00085 

0.7266 

0.6678 

0.001*0 

0. 7/75 

0.6602 

0. 001V 5 

0.8145 

0.6973 

0.00232 

0.8404 

0.7066 

0.00301 

0.87V1 

0.7201 

0.9035* 

0.9068 

0.723V 

0.O0SV7 

0.9287 

0.73*8 

0.90*5* 

0.951  7 

0.7*33 

0 . u 0 5 0 5 

0.9718 

0.7*98 

0.00532 

0.9638 

0.7/78 

0.9-1588 

0.991 3 

0.80*2 

0.00623 

0.9955 

0.8178 

0. 90653 

0.VV7V 

0.8388 

0.00699 

0.9991 

0.8692 

0.90726 

0.9996 

0.8961 

0.90760 

0.9995 

0.9225 

0.007V* 

1 .0'»01 

0.9*68 

0.00835 

0.9998 

0.966* 

0. 0088/ 

1 . 0J01 

0.98*6 

0.00929 

1 .OuOO 

0.991 3 
0.9958 
0.9983 
0.9997 
0.999* 
1 ,0('01 
1 . 0000 


X/C«  0.*0*  Y / C ■ 2. *5  UPPER 
CONSTANT  CP<STATIC)»-1.1*8 


2 / C 

U/UP 

2/  C 

O/UP 

U. 00019 

0.5186 

0.00018 

0.5202 

0. 90031 

0. 5920 

0.00038 

0.6309 

0.90059 

0.6*21 

0.000*2 

0.6*2* 

0.00068 

0.6683 

0.00082 

0.6925 

0,0008* 

0.6*00 

0.00119 

0.7258 

0.00092 

0.7056 

0.00151 

0.7*82 

0.00116 

0 . 7 i 96 

0.001 62 

0.7730 

0.00128 

0.7333 

0.09225 

0. 7998 

0.901*0 

0.7933 

0 . 90299 

0.8362 

0.00152 

0.75*3 

0.0031 8 

0.8530 

0 . 90168 

0.76*5 

0.90375 

0.8V25 

0.00188 

0.7?93 

0.00*67 

0.928* 

9.90205 

0.7891 

0.00577 

0.96’  * 

0.00229 

0.80*1 

0. 00655 

0.9832 

0.002*2 

0.8159 

0.OO752 

0.9V55 

0.0025* 

0.8238 

0.00825 

0.9988 

0.00277 

0.8330 

0,00905 

1 .0000 

0,00318 

0.85*5 

0. 01 081 

1 .0900 

0,003*6 

0.8682 

0.00362 

0.8780 

0.00*22 

0 .905* 

0.00*62 

0.92*3 

0.90506 

0.9*06 

0,005*3 

0.9352 

0.90650 

0.9816 

0.007*1 

0.9939 

0.00797 

0.9979 

0.00858 

0.9988 

0.00938 

0.9V99 

0.01025 

1.0000 
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Table  6.8  (continued) 


CASE  13  PROBES  0 (continued) 

M«  0.743  ALPHA.  3,19  re*  2700000. 


X/C"  0.498 

Y / C ■ 1.34  UPPER 

CONSTANT  CPISTA) IC)«-1 .*0* 

2/C 

U/uP 

0.00020 

0.4/56 

0 ,0002m 

0.5886 

0,00036 

0.6276 

0.0^055 

0.6525 

0.00066 

0.6693 

0.00087 

0.661  8 

0.00095 

0.6944 

0.00115 

0.7029 

0.00123 

0.7124 

0.001 35 

0. 7*14 

0.001 35 

0.7343 

0.001 75 

0.7433 

0.00198 

0 . 7 59 1 

0.0021 6 

0.7706 

0.00225 

0.7764 

0. 00240 

0.7848 

0.002/9 

0.8073 

0.00311 

0.821  3 

0,00329 

0.8302 

0.0040ft 

0.8591 

0.00441 

0.8/55 

0.00474 

0.8685 

0.0051 o 

0.9016 

0.00605 

0.9333 

0 . 00679 

0.9540 

0.00735 

0.9673 

0.0078/ 

0.9?77 

0.O085A 

0.9894 

0.0093/ 

0.9956 

0.00999 

0.9974 

0.01058 

0.9987 

0.01093 

0.9993 

0.01130 

0.9992 

0.01231 

0.9086 

0.01277 

1 .0000 

0 . 01 321 

0.9995 

0.01392 

1 . Ot'OO 

X / C * 0,571. 

Y/C»  1 .31 

UPPF» 

7/C 

U/I|, 

CPtSTAT  'Ll 

u. 00023 

0.2044 

-0 . 6600 

0.O00* 0 

0.2163 

-0 . 6600 

o.i'oon 

0.2216 

•0 .6600 

0."<HI6» 

0.2289 

-0./.600 

0.  ' "09 7 

0.2517 

-0 . 0600 

o.'/om 

0.2665 

-0. 6600 

0.«/"123 

0.278* 

-0.6600 

0 . 0 0, 90 

0.3323 

-0 . 6600 

W,0I)22J 

0.53*2 

•0.6600 

0 . i/<»25  3 

0. )8«2 

•0.6600 

0. 1)0310 

0.4376 

•0. 0600 

0.  >1)374 

0. *87 0 

-0 . 6600 

0 , 0041 1 

o.53»8 

•0 . 6600 

0.00*58 

5663 

•0.6600 

0. 0051 0 

0.4143 

-0.6593 

O.oo.l J 

0.70*9 

-0.6517 

0 , oo,63 

0.715a 

•".6680 

O.o9700 

0.7675 

-0.6653 

0. i/0747 

0. 7»03 

-0.6*18 

0.00*00 

0.8J71 

-0.6372 

0.00*45 

0.85*5 

•0 .6346 

0.00*73 

0.8825 

-0.6325 

O.OOV33 

0.9  056 

-0,6280 

0.009*1 

0.925* 

-0.62*0 

0.01019 

0.9*12 

-0.6217 

0.01055 

0.948* 

-0 . 6192 

0,0109  2 

0.9 573 

-0.6163 

0.  ill  1 40 

0.9736 

-0.6128 

U. 011  79 

0.V827 

-0.6099 

0.01*34 

0.9*91 

-0.6059 

0.1)1*82 

0.98*2 

-0.60*4 

0.01312 

0.9908 

-0,6001 

0.01J7* 

0.992* 

-0.5951 

0.01 507 

1 . Oi/OO 

•0.5*57 

X/C"  0,498  V / C«  2.17  UPPER 
CONSTANT  CP(StaTIC)»-1 . 202 


2/C 

0/0, 

0.00037 

0.57*3 

0.0004* 

0.6*44 

0.00075 

0.6651 

0. 01)085 

0.6*0* 

0.0009* 

0.69*1 

0.001*0 

0.71*4 

0.0013* 

0.7239 

0.001*5 

0.7387 

0.00161/ 

0.7*70 

0.001 75 

0.759* 

0.00185 

0.7632 

0.00*00 

0.772* 

0 . 00*1 7 

0. 7*04 

0.00*** 

0.7877 

0. 00*70 

0.8130 

0.0031* 

0.839* 

0.0035* 

0.8530 

0.00388 

0.8729 

0.00463 

0.9015 

0.00545 

0.9291 

0.00633 

0.9529 

0.00717 

0.973* 

0.00793 

0.9869 

0.00*85 

0.9964 

0.00937 

0.9V80 

0.01005 

0.9993 

0.01073 

0.9996 

0.01150 

1 . 0000 

X/C"  0.498  Y/C«  2.59  UPPER 
CONSTANT  CP<STaTic)»-1 .202 


2/C 

U/U, 

0.00031 

0.5791 

0.00034 

0.5941 

0.00038 

0.6095 

0,00041 

0.6260 

0.0004} 

0.6*16 

0.000*8 

0.65*0 

0.0005} 

0.66*6 

0 . 00057 

0.66*9 

0. 00076 

0.69*6 

0,00079 

0.69*5 

0.00119 

0.7177 

0.00124 

0.72*3 

0.001 59 

0.746* 

0.00180 

0.7599 

0.00200 

0.7/90 

0.00*38 

0.7V 76 

0.00297 

0.8233 

0.003*4 

0.8370 

0.00387 

0.8676 

0.00*65 

0.8933 

0. 00553 

0.921* 

0.006*1 

0.9*55 

0.00696 

0.96*1 

0.U076O 

0.9*05 

0.00*32 

0.9911 

0 .U0894 

0 .997* 

0.0097* 

0.99*7 

0.01024 

0.99*8 

0.01136 

1 .0000 

0.01198 

1 .0001 

0.01*39 

1 .0000 

Table  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  13  PROBES  0 (continued) 

M»  0.7*3  ALPHA.  3.19  RE.  1700000 . 


X/O  0.650 

V / C ■ 2.60 

UPPER 

X/C«  O./aO 

Y/t«  2.21  UPPER 

X/Ca  0.9J0 

Y/L«  2.43 

UPPER 

2/C 

U/ UP 

rP(STXTic) 

CONSTANT  CP(STATIC)»  U.Z720 

2/C 

U/UP 

CP(StAtIC) 

0 . •>  0 0 6 1 

0.2061 

-0. 440J 

0.00057 

0 . 1 H?8 

-0 . 0473 

0.OUQ9C 

0.2592 

-0 . 4400 

z/c 

U/UP 

0 .00239 

0.2382 

-0.0527 

0.9  '>129 

0.2383 

-0.4400 

0. 01)057 

0. 1V92 

0.00625 

0.2995 

-0.0606 

0 . 001 5fl 

0.  ?.hU9 

-0 . 4400 

u ,00105 

0. 1999 

0 . 00/82 

0.3376 

-0 , "61 4 

0,1*01  7g 

0. 2$78 

-0 . 4400 

O.oni  5* 

0.2161 

0 . 00V42 

0,3915 

-0 , 0622 

0 . u02l 7 

0.3025 

-0.4400 

O.ooxox 

0.2190 

0.  wi  19.5 

0. 4405 

-0,0635 

0.  *M)246 

0. 3256 

-0.4400 

0. 00X1 7 

0.2175 

0. 01 425 

0.499/ 

-0.0647 

0 . 00C 6 5 

0.3344 

-0.4400 

0,00258 

0.235V 

0 . hi  633 

0.54  12 

-0.0658 

0.00285 

0.3011 

-0.4400 

0.00*86 

0. 2449 

0. 01845 

0.5359 

-0.0669 

0.00325 

0.3332 

-0.4400 

0.00335 

0 .2574 

0.02048 

0.6434 

-0 . 0680 

0. 00362 

0.3373 

-0.4400 

0.00369 

0.2578 

0.O21V0 

0. 6745 

-0. 06 87 

0.00381 

0. 3738 

-0.4400 

0.0055* 

0.2860 

0. o/346 

0.7063 

-0  . 5 

0 . 0 0 A 1 0 

0.4134 

-0 . 4400 

0.00723 

0.3324 

0 • 0 2 4 7 8 

0. 7J89 

-0.0702 

0 . *>0439 

0.3385 

-0.4400 

0 . 00086 

0.371 1 

0 . "275/ 

0 . 7998 

-0 . 0/1  A 

0 .004  58 

0.3757 

-0 . 4400 

0.01037 

0.4373 

0.U2 7V 1 

0. 8062 

-0.0/18 

0 . 00487 

0.41 06 

-0 . 4400 

0,01130 

0. 4724 

0.02845 

0. 8108 

-0.0721 

0.OO51 6 

0.4258 

-0.4400 

0,0119* 

0.5082 

0 . 02905 

0.879V 

-0 .0/2* 

0. 00545 

0 .4364 

-0.4400 

0.01 376 

0.5894 

0. 02965 

0.8304 

-0.0/27 

0.00554 

0.4418 

• 0 . 4400 

O.ol 372 

0.6868 

0.03122 

0.8676 

-0.0735 

0.00585 

0.487V 

-0 . 4400 

0.01763 

0.7648 

0.03249 

0.9064 

-0.07*2 

0 . 00602 

0 . 4746 

-0.4400 

0.01V50 

0.8302 

0.0  33  5 0 

0.9226 

-0, 0 Z*7 

0.00640 

0.4740 

-0,4400 

0.02120 

0.9069 

0.1*3472 

O.V347 

-0.075* 

0.00853 

0. 5450 

-0.4400 

0.022*2 

0.V37V 

U. 0358/ 

0.9493 

-0.0/60 

0,01064 

0.596V 

-0.4400 

0.02366 

0.9597 

0. 03659 

0.9524 

-0 . 0/63 

0 . (*1  2 / 6 

0,6648 

-0.4400 

0.02*03 

0.9823 

0. "3758 

0.9698 

-0,0/60 

0,01479 

0.7303 

-0 . 4378 

0 , » 2 6 1 6 

0.9882 

0 . u 389  | 

0.9755 

-0.0/75 

0.01681 

0.7545 

-0 . 4356 

0.02600 

0.9964 

0.«;4U  58 

0.  V867 

-0, o/B3 

0.01906 

0.8511 

-0.4332 

0. 0271 S 

0. VQ  74 

0.04151 

0.9^4/ 

-0.0/80 

0 . «»2 1 5o 

0 . V 304 

-0 . 4306 

0. 02/39 

0.9V87 

0.O4297 

0.V9J7 

-0.0/06 

0.02384 

0.V768 

-0.4280 

0 . 0*006 

0.9992 

0 . < 444 1 

0.9995 

-0.080* 

0,0/619 

0.9967 

-0 . 4Z7u 

0.02030 

0 . 99mV 

0 . */4  59!T 

1 . 0**02 

-0 . 08I 2 

0.02820 

1 . 0002 

-0.*270 

0. 02V00 

0.9997 

0 . "A  733 

1 . OuOO 

-0 . 0810 

0.02937 

0. 999  8 

-0.4270 

0. 0309? 

0.99VV 

O.O4801 

0.9997 

-0 , oo23 

0.03058 

1 . 0(»00 

-0.4  77  U 

0.03171 

1 . 0000 

0.04833 

0,9991 

-0.0825 

0 . 0489V 

1 . 0000 

-O.o828 

0. 04970 

1 . 0001 

-0. 0831 

0 . o5  0 6 2 

1 . 0000 

-0.  '.836 

Table  6.8  (continued) 


BOUNDARY  LAYER  AND  WAKE  PROFILES 

CASE  13  PROBES  0 (concluded) 

Hm  0.743  ALPHA.  3.19  RE  a *700000. 


X/ Cm  1.0*5  Y/l«  2.82  gAKF 


U/UP  CP(STATIC) 

I.OoOO  0.1130 


2/  C 

-0.07515 


-0.0*04/ 
•0.01945 
-0.0180/ 
-0.016/0 
-0.01 567 
-0.014*0 
-0.01417 
-0.d*9  I 
-0.01*05 
-0.010V/. 
-0.009/1 
-0. 00836 
-0.00/13 
-0.00619 
-0. 00560 
•0,004*4 
-0.003V(» 
•0.0016/ 
0.C0U31 
0.00*1 4 
0.00391 
0.00333 
0.007*7 
0.00b 7$ 
0.009b? 
0.0106/ 
O.OIIbd 
0.0131* 
0. ')143o 
0.01 5 b9 
0.01767 
0.0183* 
0.01894 
0. 01941 
0.0l99o 
0.0*080 
0. 0**75 
0. 0*4*6 
0.0*390 
0. 0*7*3 
0.0*9*/ 
0.031 *9 
0.03535 
0.03537 
0.057*4 
0.038/4 
0.04034 
0.04*04 
0.04368 
0.04337 
0.0456* 

0.045/5 

0. 0438.1 

0. "4607 

0 , 040*6 
0.04639 
0.04657 
0.04670 
0*04695 
0*04708 
0, 047*7 
0.04752 
0,04770 
0. "4810 
0.U4831 
0.04845" 


Incomplete 
0.9^33 
0.9*43 
0.9000 
O.8086 
0.8593 
0.8435 
0.834* 
0.8(9* 
0.7943 
0.7785 
0.7393 
0.6766 
0 . 4 5'  3 5 
0.5953 
0.5*/* 

0. 4696 
0.3608 
0 . *601 
0 . *71 1 
0.3045 
0.3416 

0.353* 
0.3663 
0.4*17 
0.4563 
0.475* 
0.4995 
0.539/ 
0.5618 
0,592* 
0.6*59 
0.6431 
0.6581 
0.6643 
0.6619 
0.6644 
0. /3S6 
0. 7593 
0.7991 
0.8218 
0.858* 
0.69/0 
0.9*55 
0.9493 
0.9633 
O.V  792 
0.9649 
0.991  / 
0.9965 
1 . 0000 
1 . 0008 
1 . OQl  3 
1 .0004 
1 . 0004 
1 .0008 
1 . Or 01 
0,9995 
0.9V94 
1 . 001* 

1 . 0000 
0.9995 
0.9996 
0.9989 
1 . 0 002 
1.000* 

1.0000 


traverse 
0.111* 
0,110/ 
0.1101 
0.1095 
0 . 1 09 1 
0.1 084 
0 . 1 084 
0.1079 
0.1075 
0.1 0/0 
0.1065 
0,1059 
0,1054 
0,1050 
0.104/ 
0. 1 044 
0,1040 
0.1 03* 
0.10*3 
0.1009 
0.0993 
0.0980 
0.0962 
0.0946 
0.093/ 
0.‘  09  30 
0.0919 
0.090/ 
0.0896 
0.0881 
0.0865 
0.0859 
0. 0853 
0.0849 
0.0844 
0.0836 
0.081/ 
0.0803 
0.0/88 
0. C7/6 
0.075/ 
0. 073fl 

0.0/19 
0.0700 
0.0683 
0.0669 
0.0654 
0.0636 
0.06*3 
0.0607 
0,0605 
0.0603 
0 . 06  U 2 
0. 0600 
0 . 0399 
0.0597 
0.0396 
0.0595 
0,039* 
0.0591 
0.0389 
0.0587 
0.0585 
0.0581 
0.0579 
0.0578 


Table  6.8  (continued) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


CASE  ISA  PROBES  C2 
M«  0.740  ALPHA*  3,19  RE*  2700000. 


X/C*  0.152  Y/C*  1.17  LOWER 


X/C*  0.179  Y/C*  1,04  UPPER 


CONSTANT  CP(STATIC)*  0.000  CONSTANT  C P ( S T AT ! C ) »-1 . 038 


7/C 

U/UP 

2/C 

U/UP 

0.00018 

0.6085 

0.00017 

0.4915 

0.00032 

0.7205 

0.00038 

0.5995 

0.00040 

0.7887 

0.00044 

0.6444 

0.00048 

0.7908 

0.00055 

0.6/72 

0.00065 

0.8769 

0.00067 

0 . 6°92 

0 .00079 

0.8618 

0.00084 

0.7220 

0.00087 

0.8712 

0.00118 

0.7669 

0.00099 

0.8872 

0.00137 

0.7993 

0.00112 

0.9060 

0.00166 

0.8236 

0.00125 

0.9253 

0.00193 

0.8491 

0.00158 

0.9626 

0.00193 

0. 8699 

0.001 78 

0.9757 

0. 9020 9 

0.871  J 

0. 0020J 

0.9888 

0.08235 

0.8930 

0.00222 

0.9939 

0.06256 

0.9156 

0.00222 

0.9939 

0.00279 

0.9358 

0.00242 

0.9970 

0.00302 

0.9505 

0.00268 

0.9994 

0.00325 

0.9647 

0.00290 

0.9996 

0.00340 

0.9719 

0.0031  2 

1.0000 

0.00364 

0.9800 

0.00334 

1.0900 

0.00385 

0.9882 

0.00406 

0.9940 

0.00426 

0.9964 

0.00446 

0.9982 

0,00457 

0.9993 

0.00488 

0.9997 

0.00514 

1.0003 

0.00563 

1.0001 

0.00593 

1.0000 

X/C*  0.404 

Y/C*  1 .20  UPPER 

X/C*  0.498 

Y/C*  1. 

constant  cp<static)*-i .172 

CONSTANT  CP(STATIC)*' 

2/C 

U/UP 

2/C 

U/UP 

0.00043 

0.6158 

0.00032 

0.5642 

0.00055 

0.6636 

0,00047 

0.6246 

0.00063 

0.6789 

0.00055 

0.6436 

0.00084 

0.6942 

0.00083 

0.6589 

0.00108 

0.7176 

0.00091 

0.6812 

0.00144 

0.7543 

0,00122 

0.7159 

0.00148 

0.7555 

0.00136 

0.7225 

0.00172 

0.7754 

0.00149 

0.7387 

0.00200 

0.7890 

0.00166 

0.7500 

0.00225 

0.8061 

0,00210 

0.7663 

0.00289 

0.8417 

0.00269 

0.7991 

0.00325 

0.8620 

0.00304 

0.8103 

0.00366 

0.8826 

0.00349 

0.8374 

0.00394 

0.9012 

0.00391 

0.8569 

0.00398 

0.9(i35 

0.00391 

0.8589 

0.00426 

0.9138 

0.00421 

0.8682 

0.00478 

0.9331 

0,00463 

0.8824 

0.00511 

0.9483 

0.00485 

0. SU56 

0.00552 

0.9634 

0.00519 

0.9106 

0.00596 

0.9752 

0,00556 

0.9237 

0.00640 

0.9843 

0.00599 

0.9377 

0.00667 

0.9874 

0.00621 

0.9422 

0.00721 

0.9929 

0.00658 

0.9523 

0.00753 

0.9963 

0.00685 

0.961 3 

0.00793 

0.9985 

0.00723 

0.9699 

0.00830 

0.9991 

0.00750 

0.9756 

0.00862 

0.9995 

0.00782 

0.9805 

0,00882 

0.9999 

0.00804 

0.9844 

0.00934 

1.0001 

0.00849 

0,9901 

0.00983 

1.0000 

0.00898 

0.9942 

0.00978 

0.9980 

0,01016 

0.9988 

0,01016 

0.9986 

0.01078 

0.9993 

0.0H51 

1.0000 

0.01216 

0.9996 

0.01586 

1.0000 

Table  6.8  (concluded) 
BOUNDARY  LAYER  AND  WAKE  PROFILES 


Cm  ISA  PROBES  C2  (concluded) 

M"  0.740  ALPHA.  J,19  Re*  2700000. 

X/C«  0.650  Y / C ■ 2.60  UPPER  X/C«  0.750  Y/C-  2.21  UPPER  X/C»  0.900  Y/C.  2.43  UPPER 


CONSTANT  CKSTATICJ--0.275  CONSTANT  C » < 3 T AT  I C > *-0 , 0 34 


2/C 

U/UP 

7/C 

U/UP 

0.00057 

0.2729 

0.00080 

0.2196 

0.00105 

0.2969 

0.00112 

0.2254 

0.00175 

0 . 3"29 

0.00191 

0.2492 

0,00245 

0.3360 

0.00381 

0.2827 

0.00279 

0.3399 

0.00639 

0.3499 

0.00307 

0.3443 

0.00813 

0.4038 

0,00397 

0.3654 

0.00945 

0.4381 

0. 00574 

0.4117 

0.00945 

0.4432 

0,00805 

0.5107 

0.01082 

0.4813 

0.00957 

0.5913 

0.01318 

0.5446 

0,01 089 

0.6356 

0.01479 

0.5832 

0,010*9 

0.6439 

0.01647 

0.6485 

0,01210 

0.6945 

0. 01980 

0.7501 

0,01378 

0.7760 

0.02148 

0.7921 

0.0*522 

0.8252 

0.02148 

0.7995 

0.01815 

0.9167 

0.02304 

0.8379 

0.0197* 

0.9685 

0.02445 

0.8836 

0.02111 

0.9827 

0.02609 

0.9173 

0,02111 

0.9853 

0.02772 

0.9463 

0,02249 

0.9931 

0.02933 

0.9707 

0.02368 

0.9977 

0.03090 

0.9846 

0.02622 

0.9995 

0.03375 

0.9961 

0.0275J 

0.9998 

0.03552 

0.9967 

0.02877 

1 .0000 

0.03707 

1.0000 

0.03889 

1 .0000 

0.04077 

1 .0000 

CONSTANT  CP(STATIC)--0,4SO 


2/C 

U/UP 

0.00083 

0.3412 

0.00118 

0.3522 

0.00205 

0.3877 

0.00404 

0,4/53 

0.OO507 

0.558/ 

0.00686 

0.6374 

0.00864 

0.7573 

0.  01025 

0.8  387 

0.01034 

0,8351 

0.01168 

0.9083 

0.0135/ 

0.9745 

0,0151/ 

0.9939 

0.01 525 

0,9951 

0.01709 

0.9994 

0.01871 

0.9998 

0.02046 

1 .0000 

0 .02181 

1 . 0000 

X/C-  1.000  Y/C.  2.02  WAXE 
CONSTANT  CP(STATIC)*  0.0929 


2/C 

U/ IJP 

-0.02047 

0,9912 

-0,01873 

0.9882 

-0.01698 

0.9735 

-0.01477 

0.9456 

-0,01300 

0.9154 

-0.01087 

0.8/84 

-0.00911 

0.8408 

-0.00709 

0.7824 

-0.00424 

0.7387 

-0.00202 

0.6548 

0.00038 

0.1978 

0.00245 

0.1/03 

0. 00457 

0.1880 

0.01242 

0.3203 

0.01391 

0. 3362 

0.01559 

0.4D85 

0,01716 

0.4516 

0.01873 

0,5081 

0.02028 

0.5391 

0,02190 

0.5646 

0.02337 

0.5954 

0.02495 

0.6234 

0.02495 

0.6249 

0.02*52 

0 . 6689 

0.02811 

0.6913 

0.02961 

0.76J5 

0.03113 

0.8168 

0.03113 

0.7859 

0.03254 

0.8323 

0.03423 

0.8572 

0.03550 

0.8837 

0.03550 

0.8646 

0.03673 

0.9199 

0.03*07 

0.9360 

0.04178 

0.9796 

0,04256 

0.9887 

0.04284 

0.9V17 

0,04312 

0.9917 

0.04333 

0.9929 

0.04375 

0.9939 

0.U4431 

0.9940 

0.04472 

0,9955 

0.04486 

0.9963 

0.04520 

0,9974 

0.04575 

0.9986 

0.04649 

1,0000 

X/C-  1.025  Y/C.  2. a?  WAXE 
constant  cp<static>«  0.0929 


2/C 

U/up 

-0.03094 

1.0000 

-0,02868 

1 . 0(100 

-0.02683 

0.9982 

-0.02454 

0.9919 

-0.02267 

0.9797 

-0.02059 

0.9470 

-0.01778 

0.9119 

-0.01543 

0.8684 

-0.01315 

0.8251 

-0.01090 

0.7851 

-0. 01090 

0.7890 

-0.00857 

0,7310 

-0.00602 

0.5756 

-0.0O383 

0,3697 

-0.00181 

0.3151 

0.00022 

0.317B 

0.00178 

0.3464 

0.00352 

0.3/91 

0.00525 

0.4062 

0.00702 

0.4449 

0.00879 

0.4945 

0.01060 

0.3252 

0.01220 

0.5631 

0.O1 396 

0.6091 

0.01396 

0 . 6035 

0.0*576 

0.6498 

0.01763 

0.6981 

0,01931 

0.7441 

0.02104 

0.7913 

0.02104 

0.7815 

0.0226O 

0.8233 

0.02446 

0.8668 

0.02577 

0.8895 

0.0757/ 

0.8636 

0.0272/ 

0.9160 

0.02886 

0.9402 

0.03039 

0.9636 

0.03128 

0.9638 

0.03320 

0.9843 

0.03418 

0.9866 

0.03485 

0.9913 

0.03506 

0.9935 

0. 03340 

0,9947 

0.03612 

0.9955 

0.03654 

0.9970 

0.03675 

0.9974 

0.03724 

0.99R1 

0. 0378<i 

0.998* 

0.03903 

1 .0000 

X/C-  2,000 

Y/C.  1.50 

WAXE 

Z/C 

U/up 

CPISTATIC) 

-0.3745U 

1.0000 

0.0381 

•0.35289 

1 .0000 

0.0339 

-0.31842 

0.9996 

0.0325 

-0.26968 

0.9VS7 

0. 0283 

-0.21062 

0.9V90 

0.0216 

-0.1 7677 

0.9983 

0.  0272 

-0.14220 

0.9986 

0.0277 

•0.12535 

0.9983 

0.0263 

*0.10512 

0.9983 

0.0272 

-0.10512 

0.9980 

0.0183 

-0.08521 

0.9V86 

0.0268 

-0.06572 

0.9983 

0.0324 

-0.05862 

0.9979 

0,0187 

-0.04989 

0.9V70 

0.0215 

-0,04191 

0.9962 

0.0197 

-0.0338V 

0.9929 

0.021 1) 

-0.07582 

0.9897 

0.0211 

-0,01854 

0.981 7 

0.0183 

-0.0095V 

0.9673 

0.0187 

-0.00147 

0.9546 

0.0215 

0.00595 

0.9380 

0.0116 

0.01418 

0.9216 

0.0158 

0,02243 

0.9065 

0.0120 

0.02243 

0.9085 

0.0116 

0.03070 

0.8996 

0.0073 

0.0392V 

0.8958 

0.  01  06 

0. 04760 

0 . 9 v21 

0.0120 

0.05592 

0.9097 

0.0101 

0.06426 

0.9225 

0.0187 

0.0726O 

0.9307 

0.0144 

0.08180 

0.9423 

0.0097 

0.08932 

0.9338 

0.0126 

0.09768 

0.9633 

0.0159 

0.11273 

0.9/38 

0.0073 

0.13778 

0.9837 

0.0112 

0.16106 

0.9885 

0.0078 

0.20140 

0. 9V21 

0.0074 

0.22170 

0.9V35 

0.0064 

0.30019 

0.9976 

0.0060 

0.33727 

0.9983 

0.0050 

0.37321 

0.9984 

-0.0057 

0.40633 

0.9984 

-0.0008 

0.46528 

0.9993  . 

-0.0052 

0.51265 

0.9994 

-0.0013 

0.54824 

0.9997 

-0.0042 

0.56972 

1 .0001 

-0.0136 

0,57685 

1 .0000 

-0.0033 

Table  6.9 


BOUNDARY  LAYER  AND  WAKE  PARAMETERS 
Case  1 - 0.676,  a * 2.40°,  Re  * 5.7  x 10**,  Probes  B 


x/c 

y/c 

Surface 

cf 

6*/c 

6/c 

H 

0.152 

1.17 

Lower 

0.004348 

0.000236 

0.000140 

I .692 

0.152 

2.42 

Lower 

0.004037 

0.000277 

0.000163 

1.700 

0. 179 

1 .04 

Upper 

0.003783 

0.000391 

0.000216 

1.811 

0. 179 

2.29 

Upper 

0.003455 

0.000402 

0.000216 

1.864 

0.319 

1 .15 

Upper 

0.00281 1 

0.000801 

0.000436 

1 .836 

0.319 

2.40 

Upper 

0.003067 

0.000773 

0.000430 

1 .799 

0.75 

2.18 

Upper 

0.001806 

0.002813 

0.001553 

1 .812 

0.90 

2.64 

Upper 

0.001308 

0.004740 

0.002482 

1 .910 

0.95 

2.44 

Upper 

0.000930 

0.006818 

0.003244 

2.  102 

1 .00 

2.02 

Upper  wake 

0.009472 

0.004044 

2.342 

1 .00 

2.02 

Lower  wake 

0.003189 

0.002046 

1.559 

1 .00 

2.02 

Total  wake 

0.012661 

0.006090 

2.079 

1 .025 

2.82 

Wake 

- 

0.010994 

0.006091 

1 .805 

2.00 

1 .50 

Wake 

“ 

0.005321 

0.004239 

1 .256 

Case  2 - 0.676,  a = -2.18°,  Re  - 5.7  * 106,  Probes  B 


x/ c 

y/ c 

Surface 

Cf 

6*/ c 

0/c 

H 

0.152 

1 .17 

Lower 

0.004021 

0.000271 

0.000150 

1.813 

0.152 

2.42 

Lower 

0.004029 

0.000285 

0.000157 

1 .809 

0.179 

1 .04 

Upper 

0.004351 

0.000321 

0.000197 

1.632 

0.179 

2.29 

Upper 

0.004138 

0.000307 

0.000184 

1 .667 

0.319 

1.15 

Upper 

0.003163 

0.000650 

0.000385 

1.688 

0.319 

2.40 

Upper 

0.003411 

0.000629 

0.000380 

1 .654 

0.75 

2.18 

Upper 

0.002123 

0.002124 

0.001230 

1 .728 

0.90 

2.64 

Upper 

0.001668 

0.003364 

0.001887 

1.783 

0.95 

2.44 

Upper 

0.001435 

0.004072 

0.002207 

1.845 

1 .00 

2.02 

Upper  wake 

- 

0.006364 

0.003074 

2.070 

1 .00 

2.02 

Lower  wake 

0.006052 

0.003793 

1.596 

1 .00 

2.02 

Total  wake 

0.012416 

0.006867 

1 .808 

1 .025 

2.82 

Wake 

0.009963 

0.006036 

1 .650 

2.00 

1.50 

Wake 

~ 

0.004949 

0.003935 

1.258 

Case  3 M ■ 0.600,  a ■ 2.57°,  Re  ■ 6.3  * 10**.  Probes  B 

oo  * * * 


x/c 

— 

y/c 

Surface 

cf 

6*/c 

0/c 

H 

0.152 

1.17 

Lower 

0.004241 

0.000343 

0.000229 

1 .497 

0.152 

2.42 

Lower 

0.00  3990 

0.000369 

0.000240 

1.536 

0.179 

1 .04 

Upper 

0.003400 

0.000850 

0.000542 

1.569 

0.179 

2.29 

Upper 

0 .0031 90 

0.001072 

0.000678 

I .581 

0.319 

1 .15 

Upper 

0.002609 

0.001629 

0.000990 

1.645 

0.319 

2.40 

Upper 

0.003101 

0.001089 

0.000698 

1 .561 

0.75 

2.18 

Upper 

0.001688 

0.003556 

0.002061 

1 .726 

0.90 

2.64 

Upper 

0.001 173 

0.006077 

0.003255 

1 .867 

0.95 

2.44 

Upper 

0.000875 

0.007912 

0.003928 

2.015 

1 .00 

2.02 

Upper  wake 

- 

0.010887 

0.004662 

2.335 

1 .00 

2.02 

Lower  wake 

- 

0.003157 

0.002090 

1 .511 

1 .00 

2.02 

Total  wake 

- 

0.014044 

0.006752 

2.080 

1 .025 

2.82 

Wake 

- 

0.012665 

0.006849 

1.849 

2.00 



1.50 

Wake 



0.006204 



0.005030 

1 .233 

Table  6.9  (continued) 

BOUNDARY  LAYER  AND  WAKE  PARAMETERS 

Case  6 - 0.725,  a - 2.92°,  Re  - 6.5  * 106,  Probes  B 


x/c 

y/c 

Surface 

6*/c 

9/c 

H 

0.152 

1.17 

Lower 

0.004210 

0.000305 

0.000188 

1 .622 

0.152 

2.42 

Lower 

0.00  36  40 

0.000419 

0.000250 

1 .673 

0. 1 79 

1 .04 

Upper 

0.003016 

0.000610 

0.000305 

2.001 

0.179 

2.29 

Upper 

0.002913 

0.000641 

0.000322 

1 .994 

0.319 

1 . 15 

Upper 

0.002726 

0.001025 

0.000513 

1 .998 

0.319 

2.40 

Upper 

0.002739 

0.001001 

0.000500 

2.002 

0.75 

2.18 

Upper 

- 

- 

~ 

- 

0.90 

2.64 

Upper 

0.000924 

0.007850 

0.003761 

2.087 

0.95 

2.44 

Upper 

0.000740 

0.010243 

0.004663 

2.197 

1 .00 

2.02 

Upper  wake 

0.012949 

0.005530 

2.342 

1 .00 

2.02 

Lower  wake 

- 

0.003192 

0.002005 

1 .592 

1 .00 

2.02 

Total  wake 

- 

0.016141 

0.007535 

2.142 

1 .025 

2.82 

Wake 

- 

0.013899 

0.007135 

1 .948 

2.00 

1 .50 

Wake 

0.008103 

0.006319 

1 .282 

NB  x/c  - 2. 

0,  includes  shock  losses. 

Case 


M > 0.725,  a - 2.55°,  Re  - 6.5  * 106 , Probes  B 
00  ’ * ’ 


x/c 

y/c 

Surface 

C£ 

6*/c 

9/c 

H 

0.152 

1.17 

Lower 

0.004180 

0.000311 

0.000190 

1 .635 

0.152 

2.42 

Lower 

0.003839 

0.000382 

0.000231 

1 .649 

0.179 

1 .04 

Upper 

0.003230 

0.000535 

0.000273 

1 .959 

0. 179 

2.29 

Upper 

0.003162 

0.000595 

0.000307 

1 .936 

0.319 

1.15 

Upper 

0.002723 

0.000997 

0.000508 

1 .965 

0.319 

2.40 

Upper 

0.002677 

0.000966 

0.000490 

1.974 

0.75 

2.18 

Upper 

- 

0.90 

2.64 

Upper 

0.000892 

0.007295 

0.003409 

2.140 

0.95 

2.44 

Upper 

0.000787 

0.009263 

0.004185 

2.213 

1 .00 

2.02 

Upper  wake 

0.011919 

0.004823 

2.471 

1 .00 

2.02 

Lower  wake 

- 

0.003374 

0.002083 

1 .619 

1 .00 

2.02 

Total  wake 

- 

0.015293 

0.006906 

2.214 

1 .025 

2.82 

Wake 

- 

0.013314 

0.006796 

1.959 

2.00 

1.50 

Wake 

" 



0.006902 

0.005346 

1 .291 

NB  x/c  - 2. 

0,  includes  shock  losses. 

Case  8 - 0.728,  a - 3.22°,  Re  - 6.5  * 106,  Probes  B 


x/c- 

y/c 

Surface 

C£ 

6*/ c 

e/c 

H 

0.152 

1.17 

Lowe  r 

0.004121 

0.00031  1 

0.000191 

1 .631 

0.152 

2.42 

Lower 

0.003799 

0.000388 

0.000236 

1 .647 

0.179 

1 .04 

Upper 

0.002947 

0.000601 

0.000292 

2.056 

0.179 

2.29 

Upper 

0.003149 

0.000584 

0.000291 

2.005 

0.319 

1.15 

Upper 

0.002705 

0.00101 1 

0.000497 

2.035 

0.319 

2.40 

Upper 

0.002783 

0.000995 

0.000490 

2.028 

0.75 

2.18 

Upper 

- 

- 

- 

- 

0.90 

2.64 

Upper 

0.000929 

0.009289 

0.004415 

2.104 

0.95 

2.44 

Upper 

0.000777 

0.01 1954 

0.005466 

2.187 

1 .00 

2.02 

Upper  wake 

- 

- 

- 

- 

1 .00 

2.02 

Lower  wake 

- 

- 

. 

- 

1 .00 

2.02 

Total  wake 

- 

- 

_ 

. 

1.025 

2.82 

Wake 

- 

0.014895 

0.007690 

1 .937 

2.00 

1.50 

Wake 

“ 

0.01 1 161 

0.008758 

1 .274 

NB  x/c  - 2. 

0,  includes  shock  losses. 

Table  6.9  (continued) 

BOUNDARY  LAYER  AND  WAKE  PARAMETERS 


A(H>3 


Case  9 - 0.730,  a = 3.19°,  Re  - 6.5  x I06  Probes  Cl 


x/c 

y/c 

Surface 

cf 

6*/c 

9/c 

H 

0.152 

1.17 

Lower 

0.003983 

0.000325 

0.000196 

I .661 

0.179 

1 .04 

Upper 

0.002700 

0.000803 

0.000378 

2.123 

0.319 

1.15 

Upper 

0.002723 

0.001060 

0.000516 

2.052 

0.404 

1.20 

Upper 

0.002489 

0.001311 

0.000626 

2.093 

0.498 

1 .34 

Upper 

0.002533 

0.001533 

0.000731 

2.097 

0.574 

1.31 

Upper 

0.001049 

0.00  3 395 

0.001418 

2.394 

0.65 

2.60 

Upper 

0.000901 

0.004956 

0.002043 

2.426 

0.75 

2.21 

Upper 

0.000831 

0.006884 

0.002999 

2.296 

0.90 

2.43 

Upper 

0.000959 

0.008958 

0.004360 

2.055 

1 .00 

2.02 

Upper  wake 

- 

0.014433 

0.006510 

2.217 

1 .00 

2.02 

Lower  wake 

- 

0.003233 

0.001982 

1 .631 

1 .00 

2.02 

Total  wake 

- 

0.017666 

0.008492 

2.080 

1 .025 

2.82 

Wake 

0.014709 

0.007907 

1.860 

2.00 

1.50 

Wake 

0.010809 

0.008430 

1.282 

NB  x/c  - 2.0,  includes 

shock  losses 

Case  9 M_  - 0.730,  a = 3.19°,  Re  = 6.5  x lo6  Probes  C2 


x/c 

y/c 

Surface 

cf 

«*/c 

e/c 

H 

0.  152 

1.17 

Lower 

- 

_ 

_ 

_ 

0.179 

1.04 

Upper 

- 

- 

- 

- 

0.319 

1.15 

Upper 

- 

- 

- 

- 

0.404 

1.20 

Upper 

- 

- 

- 

- 

0.498 

1.34 

Upper 

0.002532 

0.001539 

0.000735 

2.094 

0.574 

1.31 

Upper 

0.001048 

0.003391 

0.001422 

2.385 

0.65 

2.60 

Upper 

0.000906 

0.004942 

0.002050 

2.410 

0.75 

2.21 

Upper 

- 

0.90 

2.43 

Upper 

0.000985 

0.009080 

0.004372 

2.077 

1.00 

2.02 

Upper  wake 

- 

0.014452 

0.006498 

2.224 

1.00 

2.02 

Lower  wake 

- 

0.003101 

0.001936 

1.602 

1 .00 

2.02 

Total  wake 

- 

0.017553 

0.008433 

2.081 

1 .025 

2.82 

Wake 

- 

0.014694 

0.007873 

1 .867 

2.00 

1.50 

Wake 

“ 

“ 

NB 

Re analysis 

of  data  for  probes  Cl 

taking 

static  pressure  coefficient  as  constant 

Case  9 = 0.730,  a = 3.19°,  Re  = 6.5  x 106  Probes  D1 


x/c 

y/c 

Surface 

cf 

6*/c 

e/c 

H 

0.152 

1.17 

Lower 

0.003933 

0.000331 

0.000201 

1.649 

0.152 

2.00 

Lower 

0.003619 

0.000371 

0.000222 

1 .667 

0.152 

2.42 

Lower 

0.003990 

0.000326 

0.000198 

1.650 

0.179 

1 .04 

Upper 

0.002717 

0.000744 

0.000359 

2.075 

0.179 

1 .88 

Upper 

0.002776 

0.000754 

■ 0.000364 

2.069 

0.179 

2.29 

Upper 

0.002764 

0.000753 

0.000359 

2.095 

0.319 

1.15 

Upper 

0.002573 

0.001000 

0.000481 

2.077 

0.319 

1.98 

Upper 

0.002595 

0.001050 

0.000507 

2.070 

0.319 

2.40 

Upper 

0.002581 

O.OOIOji 

0.000507 

2.075 

0.404 

1 .20 

Upper 

0.002381 

0.001285 

0.000614 

2.093 

0.404 

2.03 

Upper 

0.002765 

0.001232 

0.000602 

2.048 

0.404 

2.45 

Upper 

0.002491 

0.001332 

0.000628 

2.119 

0.498 

1.34 

Upper 

0.002487 

0.001712 

0.000820 

2.087 

0.498 

2.17 

Upper 

0.002528 

0.001528 

0.000722 

2.117 

0.498 

2.59 

Upper 

0.002537 

0.001552 

0.000738 

2.103 

0.574 

1.31 

Upper 

0.000840 

0.003977 

0.001540 

2.582 

0.574 

2.14 

Upper 

0.000967 

0.003547 

0.001488 

2.383 

0.574 

2.56 

Upper 

0.001034 

0.00  369  7 

0.001534 

2.411 

0.65 

2.60 

Upper 

0.000982 

0.005912 

0.002522 

2.344 

0.75 

2.21 

Upper 

0.000808 

0.007260 

0.003009 

2.413 

0.90 

2.43 

Upper 

0.000980 

0.009824 

0.004845 

2.028 

1.00 

2.02 

Upper  wake 

0.017673 

0.006410 

2.757 

1 .00 

2.02 

Lower  wake 

0.003256 

0.002049 

1.589 

1 .00 

2.02 

Total  wake 

- 

0.020929 

0.008459 

2.474 

1 .025 

2.82 

Wake 

- 

0.014680 

0.007847 

1 .871 

2.00 

1.50 

Wake 

“ 

* 

NB  For  traverses  0.65  * x/c  « 1.025,  probes  situated 
upstream  may  affect  results 


Table  6.9  (continued) 

BOUNDARY  LAYER  AND  WAKE  PARAMETERS 
Case  10  = 0.750,  a =■  3.19°,  Re  =■  6.2  * I06  Probes  Cl 


x/c 

y/c 

Surface 

cf 

6*/ c 

e/c 

H 

0.152 

1.17 

Lower 

0.003983 

0.000359 

0.000213 

1 .688 

0.179 

1 .04 

Upper 

0.002602 

0.000810 

0.000386 

2.097 

0.319 

1.15 

Upper 

0.002871 

0.001022 

0.000500 

2.043 

0.404 

1.20 

Upper 

0.002596 

0.001293 

0.000613 

2.109 

0.498 

1 .34 

Upper 

0.002421 

0.001660 

0.000775 

2.143 

0.574 

1.31 

Upper 

* 

0.002857 

0.001209 

2.364 

0.65 

2.60 

Upper 

* 

0.009403 

0.002437 

3.859 

0.75 

2.21 

Upper 

* 

0.017408 

0.004016 

4.335 

0.90 

2.43 

Upper 

0.000591 

0.016740 

0.006588 

2.541 

tl  .00 

2.02 

Upper  wake 

- 

0.029063 

0.010528 

2.761 

1 .00 

2.02 

Lower  wake 

- 

0.002931 

0.001710 

1.714 

tl  .00 

2.02 

Total  wake 

- 

0.031994 

0.012239 

2.614 

11 .025 

2.82 

Wake 

- 

0.019007 

0.009871 

1 .926 

2.00 

1 .50 

Wake 

0.015919 

0.012314 

1.293 

NB 

x/c  = 2.0,  includes  shock  losses 

t 

Linear  extrapolation  to  edge  of  wake 

♦ 

Near  separation,  method 

of  deduction  not  accurate 

Case  12  = 0.730,  a = 3.19°,  Re  = 2.7  x 10^  Probes  C 


x/c 

y/c 

Surface 

Cf 

6*/ c 

e/c 

H 

0.152 

1.17 

Lower 

0.005053 

0.000340 

0.000197 

1 . 725 

0.179 

1 .04 

Upper 

0.002993 

0.000946 

0.000444 

2.130 

0.319 

1.15 

Upper 

- 

- 

0.404 

1.20 

Upper 

0.002844 

0.001591 

0.000759 

2.097 

0.498 

1 .34 

Upper 

0.002213 

0.002571 

0.001231 

2.088 

0.574 

1 .31 

Upper 

- 

- 

- 

- 

0.65 

2.60 

Upper 

0.001683 

0.003977 

0.001940 

2.051 

0.75 

2.21 

Upper 

0.001323 

0.005814 

0.002729 

2.  131 

0.90 

2.43 

Upper 

0.000961 

0.009854 

0.004231 

2. 329 

1 .00 

2.02 

Upper  wake 

- 

0.015553 

0.005857 

2.656 

1 .00 

2.02 

Lower  wake 

- 

0.003846 

0.002 1 9 I 

1.755 

1 .00 

2.02 

Total  wake 

- 

0.019399 

0.008048 

2.410 

1 .025 

2.82 

Wake 

- 

0.018150 

0.008295 

2.188 

2.00 

1 .50 

Wake 

- 

0.008693 

0.006722 

1.293 

NB  x/ c “ 2 . 

0,  includes 

shock  losses 

Case  12  M 

OO 


0.730,  a = 3.19°,  Re  - 2.7  x 106  Probes  D 


x/c 

y/c 

Surface 

cf 

6*/c 

9/c 

H 

0.152 

1.17 

Low^r 

0.005077 

0.000355 

0.000209 

1 .696 

0.152 

2.00 

Lower 

- 

- 

- 

- 

0.152 

2.42 

Lower 

0.004618 

0.000379 

0.000213 

1.781 

0.179 

1 .04 

Upper 

0.003239 

0.000894 

0.000427 

2.094 

0.179 

1 .88 

Upper 

0.003288 

0.000851 

0.000411 

2.068 

0.179 

2.29 

Upper 

0.003382 

0.000859 

0.000411 

2.087 

0.319 

1.15 

Upper 

0.003685 

0.001163 

0.000576 

2.018 

0.319 

1 .98 

Upper 

0.003402 

0.001282 

0.000627 

2.044 

0.319 

2.40 

Upper 

0.003197 

0.001318 

0.000633 

2.081 

0.404 

1 .20 

Upper 

0.002749 

0.001614 

0.000762 

2.117 

0.404 

2.03 

Upper 

0.002850 

0.001697 

0.000810 

2.094 

0.404 

2.45 

Upper 

0.003137 

0.001543 

0.000743 

2.075 

0.498 

1.34 

Upper 

0.002068 

0.002665 

0.001264 

2.108 

0.498 

2.17 

Upper 

0.002054 

0.002474 

0.001162 

2.129 

0.498 

2.59 

Upper 

0.002222 

0.002679 

0.001274 

2.104 

0.574 

1.31 

Upper 

- 

- 

- 

- 

0.574 

2.14 

Upper 

0.001775 

0.003441 

0.001645 

2.092 

0.574 

2.56 

Upper 

0.001638 

0.003575 

0.001656 

2.159 

0.65 

2.60 

Upper 

0.001598 

0.004084 

0.001964 

2.080 

0.75 

2.21 

Upper 

0.001261 

0.005830 

0.002707 

2.154 

0.90 

2.43 

Upper 

0.000903 

0.010859 

0.004767 

2.278 

1 .00 

2.02 

Upper  wake 

- 

0.019805 

0.005295 

3.740 

1 .00 

2.02 

Lower  wake 

- 

0.003847 

0.001931 

1 .992 

1 .00 

2.02 

Total  wake 

- 

0.023653 

0.007227 

3.273 

1 .025 

2.82 

Wake 

- 

0.018124 

0.008298 

2.184 

2.00 

1 .50 

Wake 

“ 

0.008766 

0.006774 

1.294 

NB 

For  traverses  0.65  i x 

/c  « 1.025, 

probes 

situated  upstream  may 

affect  results. 

x/c  - 2.0, 

includes  shock  losses 

-T*- 


A6-65 


Table  6.9  (concluded) 

BOUNDARY  LAYER  AND  WAKE  PARAMETERS 
Case  13  = 0.745,  a - 3.19°,  Re  = 2.7  * 106  Probes  D 


x/c 

y/ c 

Surface 

cf 

6*/c 

6/c 

H 

0.152 

1.17 

Lower 

0.005023 

0.000354 

0.000205 

1 .72  3 

0.152 

2.00 

Lower 

0.00500  3 

0.000356 

0.000207 

1.721 

0.152 

2.42 

Lower 

0.005038 

0.000342 

0.000199 

1.716 

0.179 

1 .04 

Upper 

0.0031  15 

0.0J0893 

0.000425 

2.100 

0. 179 

1.88 

Upper 

0.003318 

0.000870 

0.000419 

2.075 

0.179 

2.29 

Upper 

0.003305 

0.000860 

0.000412 

2.087 

0.319 

1.15 

Upper 

0.003241 

0.001230 

0.000590 

2.085 

0.319 

1 .98 

Upper 

0.003387 

0.001289 

0.000624 

2.065 

0.319 

2.40 

Upper 

0.003466 

0.001229 

0.000597 

2.059 

0.404 

1 .20 

Upper 

0.003061 

0.001524 

0.000726 

2.099 

0.404 

2.03 

Upper 

- 

0.404 

2.45 

Upper 

0.003248 

0.001516 

0-000724 

2.095 

0.498 

1 .34 

Upper 

0.003048 

0.001880 

0.000  893 

2.106 

0.498 

2.17 

Upper 

0.002958 

0.001752 

0.000826 

2.120 

0.498 

2.59 

Upper 

0.003070 

0.001766 

0.000840 

2.103 

0.574 

1.31 

Upper 

0.000828 

0.004791 

0.001754 

2.732 

0.574 

2.14 

Upper 

- 

- 

- 

0.574 

2.56 

Upper 

- 

- 

0.65 

2.60 

Upper 

0.000793 

0.009960 

0.003987 

2.498 

0.75 

2.21 

Upper 

0.000578 

0.01 1946 

0.004037 

2.959 

0.90 

2.43 

Upper 

0.000749 

0.016542 

0.006569 

2.518 

1 .00 

2.02 

Upper  wake 

- 

- 

~ 

- 

1 .00 

2.02 

Lower  wake 

~ 

- 

- 

- 

1 .00 

2.02 

Total  wake 

- 

- 

- 

- 

tl .025 

2.82 

Wake 

- 

0.021960 

0.010036 

2.188 

2.00 

1 .50 

Wake 

“ 

_ 

NB 

For  traverses  0.65  x/ 

c «:  I .025, 

probes 

situated  upstream  may  affect  results. 

t 

Linear  extrapolation  to  edge  of  wake 

Case  13A  - 0.740,  a = 3.19°,  Re  = 2.7  * 106  Probes  C2 


x/ c 

y/c 

Surface 

Cf 

S*/c  - 

e/c 

H 

0.  152 

1.17 

Lower 

0.004894 

0.000360 

0.000208 

1.733 

0.  179 

1.04 

Upper 

0.0031 16 

0.000919 

0.000430 

2.135 

0.319 

1.  15 

Upper 

- 

- 

- 

0.404 

1.20 

Upper 

0.003178 

0.001479 

0.000704 

2.  100 

0.498 

1.34 

Upper 

0.002995 

0.001863 

0.000874 

2.131 

0.574 

1.31 

Upper 

- 

- 

- 

0.65 

2.60 

Upper 

0.001 100 

0.005524 

0.002285 

2.418 

0.75 

2.21 

Upper 

0.000848 

0.008696 

0.003465 

2.510 

0.90 

2.43 

Upper 

0.000775 

0.012874 

0.005084 

2.532 

1. 00 

2.02 

Upper  wake 

0.020360 

0.006964 

2.924 

1.00 

2.02 

Lower  wake 

0.003717 

0.002157 

1.723 

1.00 

2.02 

Total  wake 

0.024077 

0.009121 

2.640 

1.025 

2.82 

Wake 

- 

0.018937 

0.008884 

2.  132 

2.00 

1.50 

Wake 

0.012273 

0.009502 

1.292 

NB  x/c  - 2 

.0,  includes  shock  losses 

BOUNDER.-*  LAYER 
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Fig  6.4  Plan  view  of  model  showing  locations  of  traverse 
mechanisms  and  surface  pressure  holes 


Fig  6.5  Surface  pressure  distribution 


Fig  6.5  (contd)  Surface  pressure  distribution 


Fig  6.5  (contd)  Surface  pressure  distribution 
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Fig  6.6  (contd)  Boundary  layer  and  wake  parameters 


Fig  6.6  (contd)  Boundary  layer  and  wake  parameters 


Fig  6.6  (contd)  Boundary  layer  and  wake  parameters 
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Fig  6.6  (concld)  Boundary  layer  and  wake  parameters 
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7.  PRESSURE  DISTRIBUTIONS  FOR  AIRFOIL  NAE  75-036^13:  2 
AT  REYNOLDS  NUMBERS  FROM  14  TO  30  MILLION 

submitted  by 

High  Speed  Aerodynamics  Laboratory,  NAE/NRC , Canada 

This  is  a 13%  thick  section  designed  for  a lift  coefficient  of  0.36  at  a Mach  number  of 

0. 75,  but  with  the  constraint  that  the  lower  surface  Mach  number  must  not  exceed  0.93. 
The  data  comprise  pressure  distributions  with  trailing  edge  pressure,  wake  drag, 
aerodynamic  coefficients  from  balance  measurements  as  well  as  pressure  integration  and 
floor  and  ceiling  pressure  distributions. 

1 . Airfoil 

1.1  Airfoil  designation 

1.2  Type  of  airfoil 
1.2.1  airfoil  geometry 

nose  radius 
maximum  thickness 
base  thickness 


NAE  75-036-13:2  (also  DHC  JJK  13) 

Low  lift,  near  shockless,  supercritical 
Fig.  7.1,  Table  7.1 
r/c  ~ 2.2% 
t/c  = 13% 

0 


1.2.2  design  condition 


design  pressure  distribution 
1.3  Additional  remarks 


1,4  References  on  airfoil 


Potential  flow,  direct  method 

Md  - 0.75)  c (lower  surface)^  C*  + 0.2 

CT  =0.36)  pmin  p 

Ld 

T . E . angle  ~ 15° 

Viscous  calcs  for  Re  = 20  x 106 


Buffet  free  operation  required  up  to  M=M(j+0.05 

CL=1-5  % 

If  2 


2 . Model  Geometry 

2.1  Chord  length 

2.2  Span 

2.3  Actual  model  co-ordinates  and 
accuracy 

2.4  Maximum  thickness 

2.5  Base  thickness 

2.6  Additional  remarks 

2.7  References  on  model 


0.254  m 
0.381  m 

Table  7.2  Y.  in  Table  7.2  obtained  by  cubic 
spline  fit  to  values  given  in 
Table  7.1 

t/c  = 13% 

0.1%  chord 

surface  finish  4 0.25  vim 

theoretical  shape  altered  after  95%  chord  to 
accommodate  finite  TE 

2 


2 . Wind  tunnel 

3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  stagnation  pressure 

3.2.2  stagnation  temperature 

3.2.3  humidity/dew  point 

3.3  Test  section 


NAE  5-ft  x 5-ft  trisonic  W/T  with  2-D  insert 

Blowdown 

2-11  bars 

293  K,  max  drop  ~5K  during  a run 
0.0002  kg  H20/Kg  air 

Rectangular,  Fig.  7.2 


3.3.1  dimensions 


0 . 38m  x 1 . 52m 


3.3.2  type  of  walls 


Perforated  top  and  bottom 
20.5%  porosity 

$12. 7mm  normal  holes  at  26.4  mm  spacing 


Mr: 


3.4  Flow  field  (empty  test  section) 

3.4.1  reference  static  pressure 

3.4.2  flow  angularity 

3.4.3  Mach  no.  distribution 

3.4.4  pressure  gradient 

3.4.5  turbulence/noise  level 

3.4.6  side  wall  boundary  layer 

3.5  Additional  remarks 

3.6  References  on  wind  tunnel 


at  sidewall,  7.7  chord  upstream  of  model  LE 
not  determined 
Fig.  7.3 
Fig.  7.3 

free  stream  \—S I = 0.008  at  M = 0.8 
\ q ] rms  ■» 

6 * ^ 2.5  mm 


2 6* 
B 


^ 0.013 


sidewall  suction  over  an  area  1.8x2. 4 chord 
around  model 


3,4 


Tests 

4.1  Type  of  measurements  Force  balance 

surface  pressure 
wake  pitot  pressure 


4.2  Tunnel/model  dimenstions 

4.2.1  height/chord  ratio 
4.2.3  width/chord  ratio 

4.3  Flow  conditions  included  in  present 
data  base 

4.3.1  angle  of  attack 

4.3.2  Mach  number 

4.3.3  Reynolds  number 

4.3.4  transition 

-position  of  free  transition 
-transition  fixing 

4.3.5  temperature  equilibrium 

4.4  Additional  remarks 

4.5  Reference  on  tests 

Instrumentation 

5.1  Surface  pressure  measurements 

5.1.1  pressure  holes 
-size 

-spanv.’ise  station  (s) 

-chordwise  positions 

5.1.2  type  of  transducers  and 
scanning  devices 

5.1.3  other 

5.2  Wake  measurements 

5.2.1  type/size  of  instrument (s) 

5.2.2  streamwise  position(s) 

5.2.3  type  of  transducers  and 
scanning  devices 


6/1 

1.5/1 

Fig. 7,4  and  Table  7.3 

0 to  4°  for  M^  = 0.75 
2°  for  other  Mx 

0.5  to  0.84 

14,  25  and  30  x 106  based  on  10"  chord, 
free  transition 
Not  established 

Yes 

2 


80 

4>  O.37  mm,  depth/diameter  ratio  ~1.7 
centre  span 
Table  7.2 

Two  D9  scanivalves  with  200  psia  Kulite 
VQS-500-200A 

scan  rate  for  5.1.2  20  ports/sec. 

Traversing  probe,  see  Fig. 7. 2 
OD/ID  = 1.6/0.51  mm 

1.5  x chord  downstream  T.E. 

50  psid  Statham  PM  131  TC 


L 


5.5  Flow  visualisation 
5.5.2  surface  flow 

5.7  Additional  remarks 

5.8  References  on  instrumentation 

6 . Data 

6.1  Accuracy  (wall  interference 
excluded) 

6.1.1  angle  of  attack  setting 

6.1.2  free  stream  Mach  number: 
-setting 

-variation  during  one 
pressure  scan 

6.1.6  repeatability 


6.2  Wall  interference  corrections 
(indicate  estimated  accuracy) 

6.2.1  angle  of  attack 

6.2.2  blockage  (solid/wake) 

" (lift) 

6.2.3  streamline  curvature  (lift) 

6.2.4  other 

6.2.5  remarks 

6.2.6  references  on  wall  interference 
correction 

6.3  Presentation  of  data 

6.3.1  aerodynamic  coefficients 

6.3.2  surface  pressures 

6.3.3  boundary  layer  quantities 

6.3.4  wall  interference  corrections 
included  ? 

6.3.5  corrections  for  model 
deflection 

6.3.6  empty  test  section  calibration 
taken  into  account  ? 

6.3.7  other  correction  included  ? 

6.3.8  additional  remarks 

6.4  Were  tests  carried  out  in  different 
facilities  on  the  current  airfoil  ? 
If  so,  what  facilities.  Are  data 
included  in  the  present  data  base  ? 

6.5  To  be  contacted  for  further 
information  on  tests 


at  CN  = 0.36,  M = 0.75,  0.8,  Re  = 25  x 106 

Two  three-component  side  wall  balances  for 
force  measurements 

4 


i 0.02° 

i 0.003 
± 0.003 

Generally : 

ACfjp  < tO. 005  ACXp  < ±0.0005  ACMp<  ±0.0005 
ACNb  < ±0.005  ACXb  < ±0.0005  ACMb<  ±0-0005 
ACDw  < ±0.0015 


Aa°~-1.2  CL  at  M = 0.75 
(estim.  for  Py  = 1.5,  PL  = 0.5) 

Negligible 

AM  -0.013  CL  at  M = 0.75 
(estim.  for  Py  = 1.5,  PL  = 0.5) 

Negligible 

Results  from  pressure  measurements  with  wall 
mounted  rails,  with  pressure  ports  4.8  cm  from 
the  wall,  are  included  for  evaluating  wall 
corrections.  Tables  7.4  - 7.20 

5,  6 

Table  7.3 

Table  7.4-7.20 
Figure7 . 5-7 . 21 

No 

No 

Yes 

No 

wake  drag  data  are  those  obtained  from  probe 
on  £ only 

No 


D.J.  Jones,  High  Speed  Aerodynamics  Laboratory, 
NAE/NRC , 

Montreal  Road, 

Ottawa,  Ontario,  Canada  K1A  0R6 


A'M 
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8 . List  of  symbols 


B 


c 

H 

M 

M 

00 

P 

P 

00 

P0 

Re 


P 


U' 


P 


L 


Q 

v/u 


Cp,  CP 

S'  CN 

c^ , CX 
CM,  CMC 4 

CL 


tunnel  width  = model  span 

model  chord 

tunnel  height 

local  Mach  number 

free  stream  Mach  number 

local  static  pressure 

free  stream  static  pressure 

free  stream  total  pressure 

Reynolds  number  based  on  model  chord 

porosity  factor  for  upper  and  lower  walls  (ceiling  and  floor 
of  W/T) . See  reference  6 

free  stream  dynamic  pressure 

relative  sidewall  suction; 
velocity  X sidewall 
free  stream  velocity 

P ~ P—  pressure  coefficient 

^OO 

normal  force  coefficient 
chord  force  coefficient 

pitching  moment  coefficient 
about  1/4  chord 

lift  coefficient 


CDP  pressure  drag  coefficient 

CDw  wake  drag  coefficient 

X streamwise  coordinate, 

model  origin:  LE 

W/T  origin:  balance  £ = 0.4  model  X/c 

<*g  geometric  angle  of  attack,  angle  between  chordline  and  tunnel 

centre  line. 

subscript  P refers  to  pressure  data 


B balance  data 

d design  data 

m to  model  data 


TAB!. K 7.1-  GEOMETRY  OF  AIRFOIL  NAE  75-036-13:2 


A 


7-5 


x 


1 .cooooooooo 

0.^58852  7?  1«* 
<*  • «M«»7?4  .»  l(,t> 
G •«*:**# /(><»??<*? 
O.‘)«NO0 
0.‘#1  74  4 2e»7‘>4 
0.*/0S0  7lV!4? 

O • H 7 78W>2 49J 
O.ftG  il  553054 
O • 84  7/55491  7 
0.1.31  7 /98J7G 
O.MbJlIVjll 
O. 7984392843 
O.  7H  1 28.1 1 7?6 
O. 703902 72  38 
O.  74  04  e/8  771 
G.  729124*3342 
O.  71  1 6 70  7 H9b 
0. 6948938250 
U.8  7 74  9«J5J?7 
0.0001 991007 
0.0427390344 
0.8250831465 
0.00 71 690093 
O . 589000 1855 
0.0700200036 
0.5518553853 
0.5330401659 
0.5141 375065 
0.4951956666 
0.4  76255H34 1 
0.4573546646 
0.4  3ft 5 300 B 75 
0.419820904  7 
0.4012560514 
O. 3826566936 
0.3646319509 
O. 3465762404 
0.32670 H«2 76 
0.3110473156 
0. 2936 185002 
0.2764469846 
0.2595542669 
0.2429699896 
0.226  7201543 
0.2108338475 
0.  1953449845 
O.  1602969575 
0.1657267809 
0. 1516562104 
0.  136 1024716 
0.1250 799296 


V 


0.0 

-0.002536060 1 
-O • 0032 1 65603 

— C .00*199  74  56*3 
-O .OC 4 856534 6 
-6.0057005671 
-t .0068275258 
-0.00  79  76/25  7 
-0.009*30  75596 
-0.0 108950250 
-0.0 127766207 
-0.0149654202 
-0.0  1 74  696930 
-0.02029 1 3359 
-0.0234245956 
-0.0268456699 
-0.0  .*04665353 
-O. 0342253694 
-U . O 3 790 1 2600 
-0.041 3526761 
-0.0444772728 
-O. 04  72533256 
-0.0496078028 
-0.0517669776 

-0.0535653716 
-0.0550666824 
-0.0564 164296 
-0.0576529652 
-0.0587904677 
-0.0596356773 
-0.0c07HJj9J7 
-0.0616254285 

- O • U62 355/»  164 
-0.0629680753 
-0.0634465463 
-O. 0637767315 
-0.0639327765 
-0.0639030337 
-0.0636887550 
-0.063306331 6 
-O • 0627698302 
-0.0620881  I 33 
-0.0612707362 
-0.0603280569 
-0.0592706625 
-0.0561 10453? 
-0.0566567743 
-0.0555260671 
-0.054 1263260 
-0.0526405424 
-0.0510608107 
-0.0493831933 
-0.0476080589 


X 

0.11 2602651  I 
O.  I 006855965 
0.0893458 1 Ph 
0.0  766 1 1 0 75  9 

0.0685327649 
0.0591621995 
0.050494649  7 

0.04250264 1 7 

0.03S164323H 
0.02856/7314 
0.02285596  .i9 
0.01  74  2 76233 
0.01 26520094 
0. 0089095235 
0.0056619320 
O • OO  32  63  7 711 
0.00 1 5636144 
0.000521 1232 
0.0001 209376 
0.000  7 766  751 
O. 0020 1563  I 1 
0.0036596776 
0.0063722730 
0.0096 784 197 
0.013836141 7 
0.0 18731 7729 
0.0242959857 
0.0305774808 
0.03  76430154 
0.0454972906 
0.0541 231596 
0.06*»4  560B51 
0.0734440086 
0.06405655o2 
0.0952 767599 
O.  107099851 1 
0.11951 1 3659 
O. 1 325066090 
U.  1460  770369 
0.  1601989065 
0. 1 746366410 
O. 1 699665594 
0.2055557370 
0.22 15607436 
O. 2380 197048 
0.2546545599 
0.2720716596 
0.2696446970 
0.3075250983 
O. 3256675006 
O. 34403461 2? 
0.3625930546 
O. 361 3 106206 
0.4001580477 
0.4191055894 
0.4  381 2525?  7 
0.4571908116 
0.4  762  765169 
0.4 953 5761 1 5 
0.5144 102573 
0.5334 1 10260 


Y 

-l.  .o4  5 7400  71  7 
-(••043/660531 
-0.04  1 7665  I 69 
-O  .0  *>96950 990 
-0.03/56/8215 
O. 0354 06 7944 
- 0.0 33 1036274 
-0.0306794271 
-0.0261556464 
-0.0255403407 
-O. 022606 79  72 
-0.0199506432 
-0.01 69646304 
-0.01 39/30759 
-0.0 109655066 
— u.O O 79333000 
-O. 004 7051 16? 
-0.00 1 329361 7 
0.0055720681 
0.0069869462 
0.01 23039149 
6.01 54602826 
0.0163953494 
6.0211 066795 
0.0237286965 
O. 0263369754 
G. 028845351? 
0.031  I 698850 
O. 0333898552 
0.0355092548 
0.0375852/34 
<••0  3965  7019  1 
0.04 1 7036340 
0.043698374? 
0.045623131 1 
0.04  7464054 1 
O. 0492120497 
0.0506648530 
0.0524319485 
0.0539268367 
0.0553531 088 
O.0567063503 
0.0  5 79609  770 
0.0591710359 
O. 0602709502 
0.0612763666 
0.0621936135 
0.06304 J6924 
0.0636387799 
0.064571 14 22 
0.065231 1 444 
0.0658095479 
0.06629  71 735 
O • 066oH56 766 
0.0669666529 
0.0671324134 
U. 0671 756652 
0.0670903325 
0.0666703318 
0.0665101409 
0.066005051 1 


X 

0.55? 3374677 
0.571 1 9 792  70 
O. 5699974 704 
0.6087096930 
O. 62726291 75 
0.6456207633 
0.663639? 4 74 
0.661  *>04  *>952 
0.6966052990 
O. 71 55507803 
O.  7*12  1 501  3 74 
O. 7484040260 
O. 764313161 4 
O.  779680404*. 
0.7951 023579 
O. 6099  71451 6 
0.6244790435 
0.8386 152983 
0.85236591 10 
0.86571341 75 
0.6766356449 
0.891  I 036849 
0.9030751586 
0.9145035148 
0.9253491759 
0.9355786443 
0.9451 606870 
0.9540667534 
1 .OOOOOOOOOO 


Y 
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<>.<  6 1 4 152  70  0 
0.06 03144020 
0.0*  91498390 
0.0576/14125 
O.G5o434C2 39 
0.0*4  61  .12  36  0 
0.6 53004 7454 
0.051 01 25272 
0.04664 14094 
0.0465055369 
0.0440255255 
0.04 14229  706 
0.0*167206425 
0.0 .159456551 
O. 0331 28295 1 
0.0302999951 
0.0  2 74  950266 
0.024 7504972 
O • C 220994  57  7 
0.0195598526 
0.01 71 405934 
O.G 148491 189 
0.0 126925260 
0.0106776990 
0.0 
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TABLE  7 . 2 MODEL  GEOMETRY  AND  PRESSURE  HOLE  LOCATIONS  (INCH  UNITS). 

UPPER  SURFACE 


HOLE  | 

STATION  X 

X 

m 

Yd 

Y m 

Y ^ 
m d 

HOLE 

STATION  X 

X Y . 

m d 

Y m 

Y m"Y 
m i 

1 

. 0005 

.0000 

.0400 

.0335 

- 

17 

2.000 

1.9989  .5753 

. 5758 

.0005 

2 

.050 

.0475 

.166  0 

.1689 

.0029 

18 

2.250 

2.2492  .5940 

.5943 

.0003 

3 

.100 

.0988 

.2126 

.2142 

.0016 

19 

2. 375 

2 . 3739  .6023 

.6024 

. 0001 

4 

.200 

.1982 

.26  87 

.2697 

.0010 

20 

2.750 

2.7488  .6234 

.6237 

.0003 

S 

. 300 

.2994 

. 3097 

.3106 

.0009 

21 

3.000 

2.9992  .6351 

. 6358 

.0007 

6 

.400 

. 3980 

. 3401 

. 3409 

-.0008 

22 

3.250 

3.2485  .6454 

.6451 

.0005 

7 

.500 

.4989 

. 3660 

. 3670 

.0010 

23 

3.500 

3.4986  .6542 

.6546 

. .0004 

8 

.600 

.5985 

. 3887 

. 3900 

.0013 

24 

3.750 

3.7486  .6614 

.6614 

. 0000 

9 

.700 

.6983 

.4098 

.4099 

.0001 

25 

4.000 

3.9993  .6668 

. 6669 

.0001 

10 

.800 

.7982 

.4292 

.4301 

. 0009 

26 

4.250 

4.2484  .6703 

.6702 

- .0001 

11 

.900 

.8967 

. 4468 

. 4481 

.0013 

27 

4.500 

4.4987  .6717 

.6717 

- .0003 

12 

1.000 

.9987 

. 4636 

.4643 

.0007 

28 

4.750 

4.7490  .6710 

.6709 

- . 0001 

13 

1.200 

1.1991 

.4927 

.4932 

.0005 

29 

5.000 

4.9987  .6680 

.6677 

-.0003 

14 

1.400 

1.3989 

.5173 

.5181 

.0008 

30 

5.200 

5.1997  .6638 

.6632 

- .0006 

15 

1.600 

1.5991 

.5390 

. 5396 

.0006 

31 

5.400 

5.3980  .6580 

.6575 

-.0005 

16 

1.800 

1.7984 

.5581 

. 5588 

.0007 

32 

5.600 

5.5989  .6503 

.6497 

-.0006 
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TABLE  7 , 2 (Cont . ) 


LOWKH  SURFACE 

HOLE  STATION  X Xm  Yd  Y m Y m"  Y d 

UPPER  SURFACE 


HOI.K  STATION  X X _ 

m 

Y d 

Y Y - 

n>  ni 

■ Y d 

53 

54 

.050  .0479 

.100  .1010 

- 

.0  994 

. 1 496 

-.1016 

-.1498 

-.0022 

-.0002 

55 

.200  .1997 

.2141 

-.2135 

. 0006 

33 

5.800 

5.7989  . 

6409 

. 6405 

0004 

56 

.300  .2988 

- 

.2610 

-.2603 

. 0007 

34 

6.000 

5.9987  . 

6 300 

.6299 

0001 

57 

.400  .3995 

- 

. 2983 

-.2978 

.0015 

35 

6.200 

6.1988  . 

6185 

.6182 

0003 

58 

.500  .5003 

- 

. 3297 

- . 3286 

.001  1 

36 

6 .400 

6.3992  . 

6067 

.6062 

0005 

59 

.750  .7490 

- 

. 3894 

-. 3882 

.001  2 

37 

6 .600 

6.5986  . 

5941 

.5935 

0006 

60 

1.000  .9995 

- 

. 4 366 

-.4356 

. 0010 

38 

6.800 

6.7997  . 

5797 

.5790 

0013 

61 

1.500  1.4991 

- 

. 5085 

-.5069 

.0016 

39 

7.000 

6.9990  . 

,56  32 

.5627 

0005 

Bal . Pins  1 .750 

40 

7.200 

7.198?  . 

.5437 

. 5434 

0003 

62 

2.000  1.9976 

- 

.559  2 

-.5582 

.0010 

41 

7.400 

7.3991  . 

. 5208 

.5209 

0001 

63 

2.500  2.5006 

- 

. 597  4 

- . 5962 

.00  12 

42 

7 .600 

7,5998  . 

.4945 

.4950 

0005 

64 

3.000  2.9974 

- 

. 62  34 

-.6227 

.001  7 

43 

7.800 

7.7997  , 

.4649 

.4659 

0010 

65 

3.500  3.4996 

- 

.6  37  4 

-.6367 

.000  7 

44 

8.000 

7.9971  . 

.4  324 

.4301 

0 023 

66 

4.000  3.9998 

- 

. 6 3 79 

-.6375 

. 000  4 

45 

8.200 

8.1992 

. 3959 

.3965 

0006 

6 7 

4.500  4.4983 

- 

.626  1 

- .6255 

.000  6 

46 

8.400 

8.3997 

. 3567 

. 3573 

0006 

68 

5.000  4.9984 

- 

.60  56 

-.6049 

.001  7 

47 

8.600 

8.5985 

. 31  57 

. 3162 

000  5 

69 

5.625  5.6233 

- 

. 5698 

-.5697 

.000  1 

48 

8.800 

8.7994 

.2721 

. 2729 

0008 

70 

6.000  5.9997 

- 

. 5420 

-.5419 

.0001 

49 

9.000 

8.9988 

. 2281 

. 2290 

0009 

Bal.  Pins 

6.250 

50 

9.250 

9.2486 

.1725 

.1738 

0 013 

71 

6.500  6.4988 

- 

. 4874 

-.4872 

.0002 

51 

9.500 

9 .4988 

.1163 

.1180 

0017 

72 

7.000  6.9991 

- 

. 4033 

-.4030 

. 0003 

52 

10.000 

10.0010 

. 0050 

73 

7.250  7.2491 

- 

. 3513 

-.3512 

0001 

74 

7.500  7.4988 

- 

.2976 

-.2977 

-.0001 

75 

7.750  7.7496 

- 

.2464 

-.2464 

-.0000 

76 

8.000  7.9987 

- 

.2004 

-.2007 

-.0003 

77 

8.250  8.2475 

- 

.1600 

-.1602 

-.0002 

78 

8.500  8.5003 

- 

.1248 

-.1251 

-.0003 

79 

9.000  9.0000 

- 

.0726 

- . 0726 

.0000 

80 

9.500  9.5021 

- 

.0318 

-.0342 

-.0024 

TABLE 

2.3 

T . E . 

10.000  10.0011 

.005  0 

AERODYNAMIC 

COEFFICIENTS 

PRESSURE 

BALANCE 

TABLE  BIG. 

M Rexi.0-6 

o 

a » 

CM  CKL 

Np  Mp 

% 

%T 

C*B  C°* 

RUN  SCAN 

* 5 

.511  14.35 

1.989 

0.335  -0.0416 

-0.00669 

0.  324 

-0.0431  -0.001  0.00792 

4979  2 

5 6 

.699  » 4 . 34 

1.994 

0.366  -0.0426 

-0.00547 

G . 359 

-0.0450  -0.002  0.00906 

4976  3 

6 7 

.754  13.64 

1.994 

0.389  -0.0408 

-0.00530 

0.  381 

-0.0454  0.000  0.00922 

4974  5 

7 8 

,794  14.29 

1.474 

0.351  -0.0596 

0.00416 

0.328 

-0.0518  0.006  0.01084 

4970  4 

8 9 

.702  25.53 

1.999 

0.381  -0.0477 

-0.00557 

0.374 

-0.0480  -0.003  0.00850 

4 944  2 

9 10 

.754  25.18 

-0.047 

0.102  -0.0498 

0.00295 

0.096 

-0.0505  0.010  0.00907 

4936  1 

10  11 

.755  25.4a 

0.962 

0.246  -0.0501 

0.00 

125 

0.237 

-0.0506  0.007  0.00859 

4936  3 

11  12 

.756  25.15 

1.485 

0.326  -0.0489 

-0.00128 

0.321 

-0.0495  0.003  0.0091 

5001  1 

12  1 J 

.757  25.29 

1.742 

0.360  -0.0485 

-0.00243 

0.359 

-0.0491  0.001  0.00893 

5001  2 

13  14 

.757  25.37 

2. 011 

0.403  -0.0476 

-0.00442 

0.399 

-0.0484  -0.002  0.00910 

5001  3 

14  15 

.754  25.37 

2.513 

0.461  -0.0438 

-0.00889 

0.452 

-0.0445  -0.005  0.00996 

4937  3 

15  16 

.751  25 . a 4 

3.034 

0.534  -0.0394 

-0.01 

398 

0.521 

-0.0404  -0.010  0.01245 

4938  1 

16  17 

.752  25.30 

4.057 

0.659  -0 . 04  * 0 

-0.01 

832 

0.631 

-0.0372  -0.015  0.01967 

4938  2 

17  18 

.806  24.87 

1.465 

0.338  -0.0572 

0.00366 

0.333 

-0.0592  0.008  0.01208 

4999  1 

18  19 

.841  25.19 

1.001 

0.113  -0.0043 

0.02548 

0.097 

-0.0097  0.028  0.03481 

4951  3 

19  20 

.756  29.69 

2.013 

0.400  -0.0478 

-0.00401 

0.  388 

^0.0476  -0.001  0.01012 

4982  1 

20  21 

.80a  29.96 

2.000 

0. 393  -0.0538 

0.00073 

0.374 

-0.0521  0.005  0.01165 

4986  1 
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SULFAC*  FcfSSUkfc  MtASUGFMfNTS  „ , 

PUN  i.iimpfc  = 4579  TABLE  7 . 4 

SCAN  M'MBft-  s 2 

( IMCIbUFttlON  = DHCJJK 
U-ST  ►'ACh  hUMRFR=  0.K11 
FT  VMf  LOS  MliMUF  = 0.1435F  06 
1 MC  I TL  F.C  fc  ( NCR  TH  ) = 1.969 


PO 

Q 

V/U  (S10fcV.AU 
AM 
C X 

C«C4 

ft 

COP 


OR  1 F ! ( ! 

X/C 

r.c 

M( LOCAL  ) 

itrpc« 

l.COOO 

0.2355 

0.445 

51 

0.3400 

0.1311 

0.476 

so 

C.  92  50 

0.0706 

0.494 

4 1 

0.  '000 

0 • u 1 0 1 

0.510 

47 

0.8600 

- 0 • It v ( 

0.542 

46 

0.  J4  00 

-0.  16  l<? 

0.556 

44 

0.0200 

-0.216 i 

0.  570 

43 

P • 7 h 0 0 

-0 . 3 1°  7 

0.596 

■iS 

C • 7 6 0 0 

-C.3671 

0 .405 

41 

C .7400 

-0.3734 

0.6  1 0 

4 1 

1.7200 

-0. 3F.6  4 

0.614 

19 

0.7  00O 

-0.3426 

0.4  15 

3ri 

C.r.600 

-0.3376 

0.616 

3 7 

0.6400 

— 0 . 34  1 4 

0.415 

A* 

C .0400 

-0.3677 

0.6  15 

36 

(. . ' 200 

-0. 35-2 

0.617 

34 

0.6.OT0 

-0.6096 

0.619 

33 

L . c °00 

-0.6271 

0.423 

32 

0 • =400 

-0.4340 

0.  428 

31 

C. 6400 

-c.4465 

3.  430 

30 

0.5200 

-0.447b 

0.630 

25 

0.4000 

-0.4575 

0.631 

2 a 

0.47*0 

-0.4641 

0.634 

27 

C .4600 

— 0 • 6 6 4 6 

0.635 

26 

0.4250 

-0.469* 

0 • 6 A 5 

26 

O.'-ClOO 

-0.61  6-0 

0.6  34 

2« 

C.3750 

-0.46 52 

0.4  34 

2 3 

. 0.3400 

-0.4712 

0.636 

22 

0.3250 

-0.6  7 96 

0.435 

21 

0.3000 

-0.6770 

0.63« 

19 

0.2375 

-0.5164 

0.644 

15 

0.2250 

-0.5202 

0.446 

17 

0.2000 

-0.5357 

0.651 

1* 

0.1600 

-0.*f  13 

0.656 

16 

0.1  6 00 

-0.5667 

0.662 

1“ 

C.  UOO 

-0.6121 

0.668 

13 

0.1200 

-0.6306 

0.672 

12 

0.1000 

-0.6795 

0.685 

1 1 

0.0900 

-0.6605 

0.686 

10 

0.0500 

-0.7046 

0.691 

o 

0.0700 

-0.70b  3 

0.692 

5 

0.0600 

-0.7401 

0.701 

7 

0.0400 

-0. 6073 

0.717 

6 

0.0400 

-0.8663 

0.734 

4 

0.0300 

-1.0001 

0.761 

3 

0.0100 

-1.00  7 A 

0.745 

2 

0.0050 

-0.6179 

0.671 

1 

0.0000 

0.9098 

0.  188 

53 

0.0050 

0.8611 

0.205 

64 

u.oi  oo 

0.6324 

0.317 

65 

0.0200 

0.3384 

0.417 

56 

0.0300 

0.1(74 

0.468 

57 

0.0400 

0.1021 

0.487 

3 « 

0.0500 

U.0424 

0.503 

59 

0.0750 

-0.0256 

0.522 

62 

0.2000 

-0.1B15 

0.562 

6 1 

U • 2 4(10 

-0.2124 

0.571 

44 

0.3000 

-0.2410 

0.579 

44 

0. 3600 

-0.2655 

0.535 

t / 

0.4000 

-0.26  7 8 

0.585 

67 

( .6=00 

-0.2484 

0.580 

* p 

0.50)0 

-0.23e5 

0.57B 

5 9 

0.6425 

-0.2396 

0.575 

= si.aAosiA 
= 12. SOPS! 
=0.0062 
= 0.335 
=-.00569 
=-0.0416 
= 0.3354 
= 0.0050 


iPIFICF 

X/C 

CP 

Ml  1 TCAU 

73 

C .6000 

-0.2560 

0.579 

71 

0.6400 

-0.2369 

0.575 

72 

U.TOOO 

-0.1131 

0.543 

73 

0.7250 

-0.028 1 

0.521 

74 

0.7500 

0.0429 

0.503 

74 

0.776Q 

0.1148 

0.433 

74 

C.8000 

0.1602 

0.471 

77 

0.8250 

0. 1655 

0.462 

73 

0.8500 

0.2091 

0.456 

79 

0. 9030 

0.2193 

0.453 

00 

0.9400 

0.2266 

0.451 

LC'«cc 

1 .3000 

0.2395 

0.445 

STATIC  PRFSS0R1S  AT  CFIIING  AND  FLOOR 


CF II  IMG 

FLOOffc 

X/C 

CP 

M 

CP 

M 

-4 .5000 

0.003 

0.  514 

0.007 

0.511 

-4.2000 

0.006 

0.513 

0.006 

0.510 

- 3 . 9000 

-0.002 

0.5  16 

0.005 

0.512 

-3.5000 

0.006 

0.513 

0.002 

0.512 

-3.3000 

0.005 

0.514 

0.006 

0.513 

-3.0000 

0.001 

0.514 

0.005 

0.512 

-2.7003 

-0.001 

0.515 

0.015 

0.510 

-2.6000 

-0.003 

0.  5 It 

0.012 

0.510 

-2.  1000 

-0.002 

0.5  15 

0.011 

0.511 

-1.600O 

0.  002 

0.515 

0.012 

0.510 

-1.6000 

-0.015 

0.519 

0.019 

0.509 

-l . 3500 

-0.009 

0.517 

-0.005 

0.514 

-1.2000 

-0.01 1 

0.517 

0.015 

0.509 

-1.0600 

-0.007 

0.5  17 

0.020 

0.509 

-0.9000 

-0.009 

0.6  17 

0.0  16 

0.510 

-0.7500 

-0.010 

0.517 

0.017 

0.509 

-0.6500 

-0.015 

0.519 

0.015 

0.510 

-0.5500 

-0.01 1 

0.5  lb 

0.017 

0.508 

-0.4500 

-0.011 

0.518 

0.012 

0.509 

-0.3500 

-0.017 

0.519 

0.022 

0.5  08 

-3.2500 

-0.017 

0.518 

0.011 

0.512 

-0.1500 

-0.017 

0.518 

0.020 

0.509 

-0.0500 

-0.017 

0.519 

0.025 

0.508 

0.0500 

-0.019 

0.519 

0.029 

0.507 

0.1500 

-0.021 

0.518 

0.023 

0.509 

0.  2500 

-0.019 

o.5ie 

0.029 

0.507' 

0. 3500 

-0.017 

0.518 

0.024 

0.509 

0.4500 

-0.019 

0.518 

0.027 

0.507 

0.5500 

-0.019 

0.520 

0.021 

0.509 

0.6500 

-0.012 

0.516 

0.  0 26 

0.508 

0.7400 

-0.013 

0.517 

0.001 

0.514 

0.9000 

-0.012 

0.516 

0.024 

0.509 

1.0500 

-0.007 

0.515 

0.020 

0.510 

1 .2000 

-0.006 

0.516 

0. 01  9 

0.510 

1.3500 

-0.016 

0.518 

0.021 

0.509 

l .5000 

-0.011 

0.516 

0.023 

0.509 

i.eooo 

-0.008 

0.516 

0.018 

0.510 

2. 1000 

-0.013 

0.  5 16 

0.018 

0.509 

2.4000 

0.007 

0.512 

0.015 

0.511 

2. (000 

-0.011 

0.515 

0.U03 

0.514 

furfacr  pofssu»=  mfasuremfnts 

RUN  NUM3E3  = 4976  TABLE  7.5 

SCAN  NUM9=W  = 3 

CONF  1 GURA  T I ON  = DHf.JJK 

TFST  M ACH  NUMBER  = 0.699 

REYNOLDS  NUMBER  = 0.1434E  OB 

I NC IDENCC ( NORTH ) = 1.004 


PO 

9 

V/U  (SIDEWALL) 
CN 
C.X 

C.MC4 
CL 
COP 


OP  IF ICf 

X/C 

CP 

M(  LOC  All 

(JPPr& 

1 .0000 

9.2366 

0.610 

c 1 

0. 0500 

0.1692 

0.638 

so 

0.9750 

0.114° 

0.660 

4G 

0. 0000 

0.0504 

0.  484 

47 

0. 8600 

-0.  1692 

0.731 

4 * 

0. °400 

-0.175B 

0.  753 

4^ 

0. «?00 

-0. 1986 

0.781 

4 * 

0.TB00 

-0.3749 

0.9?8 

4? 

0.7500 

-0.3704 

0.347 

M 

0.  74  30 

-0.4!  72 

0.364 

40 

0.7700 

-0. 448 1 

0.876 

39 

0. 7000 

-9.45=8 

0.  8 7C 

^ H 

0.6B00 

-0.4549 

0.979 

n 

0.5500 

-0.4491 

0.076 

2b 

0.4400 

- 9.4599 

0.977 

3 r 

0.5200 

-0.4579 

0.  580 

*>4 

0.6000 

-0.4707 

0.  9R5 

^ 3 

0.5800 

-0.4974 

0.995 

3 ? 

0.5600 

-0.517? 

0.901 

31 

0. 5400 

-0.540O 

0.911 

30 

0. 5?00 

-0. 5400 

0.914 

70 

0.5000 

-0.5574 

0.919 

2P 

0.4750 

-0. 5584 

0.920 

2 7 

0.4500 

-0.5471 

0.977 

2* 

0.4750 

-0.5649 

0.323 

?S 

0.4000 

-0. 5547 

0.918 

34 

0.3750 

-0. 5574 

0.918 

73 

0.3500 

- 0 . 5 6 ’ 5 

0.970 

?? 

0.  3750 

-0. 5590 

0.919 

?1 

0. 3000 

-0.5445 

0.921 

1 ° 

0.7  375 

-0.4178 

0.  340 

1 8 

0.7250 

-0.6737 

0.945 

] 7 

0.2000 

-0.4675 

0.960 

16 

0.  1 »C0 

-0.4878 

0.067 

1 S 

0.1400 

-0. 7038 

0.  976 

14 

0.  1 400 

-0.7787 

0.987 

1 3 

0. 12C0 

-0. 7594 

0.998 

l? 

0.1  QOO 

—0.9355 

1.970 

11 

0. 0900 

-0. 9974 

1.019 

10 

0.0800 

-0. 7890 

1.010 

<y 

0.0700 

-0. 7609 

0.908 

9 

0. 0600 

-0.  7562 

0.  994 

7 

0.0500 

-0.9474 

1.  975 

6 

0.0400 

-1.1341 

1.156 

8 

0.0300 

-1.1140 

1.147 

3 

0.0100 

-0. 7740 

1.003 

? 

0.0050 

-0.2577 

0.803 

1 

0.0000 

1 .0  389 

0.  1 “0 

87 

0.0050 

0.9899 

0.79P 

54 

0.0100 

0. 6474 

0.434 

55 

0.0?  )0 

0. 3661 

0.55R 

S6 

0.0390 

9.1867 

0.432 

57 

0.0400 

0. 0«88 

0.470 

50 

0.0500 

9.0370 

0.69? 

5Q 

0.9750 

-0. 9378 

0.719 

f3? 

0.  7000 

-0.2701 

0.7R7 

47 

0.7590 

-0.7677 

0.  803 

6 4 

0.3000 

-0.  3075 

0.970 

frS 

0. ’500 

-0.3304 

0.831 

66 

0.4000 

-0.3399 

0.833 

4 7 

0.4500 

-0.  3107 

0.877 

6 0 

0.4.190 

- ).  ’9*0 

0.  81  7 

6 0 

9 . 5 4 7 4 

-9.7940 

0.  816 

= 65.11PS1A 
= 16.07PSI 
=0.0058 
= 0.366 
=-.00547 
=—0.0426 
= 0.365B 
= 0.0073 


OG I F ICF 

x/r 

r u 

M(L  ICALI 

TO 

0.6CC0 

-0. 31 ’ a 

0.  9 24 

71 

0. 68  30 

-n. 3344 

0.  ° 1 5 

72 

0.  7 900 

-0.1343 

0.  3 = 4 

7 3 

0.73=0 

-O.O’l 3 

0.714 

1U 

0.75  90 

0.9553 

0.98? 

7 s 

0.77=0 

0.1313 

0.652 

76 

0.»C00 

0.1756 

0.435 

77 

0.9  3 50 

0.3144 

0.470 

IP 

0. “500 

0.  731  9 

0.512 

7Q 

0.°000 

0. 3444 

0.  407 

RO 

0.  95 90 

9.249? 

0.406 

rr  L~»wro 

' . 3C00 

0. 7’64 

0.610 

5TATIC  P»=SSUR=S  AT  CEILING  AMO  = L OCR 


C=  II  INC. 

Floor. 

x/r 

r d 

M 

C° 

« 

-4.5000 

0.913 

0. 693 

0.008 

0.701 

-4.3000 

0.018 

9.6C  = 

0.01  3 

0.698 

-3.O000 

0. 906 

9.79? 

0.916 

0.698 

-3.6000 

0.01  6 

0.698 

0.016 

0.699 

- ? . 3 9C  0 

0.070 

9.6°7 

0.  916 

0.69" 

-3.0900 

0.016 

9.698 

0.910 

0.697 

-2.7000 

0.01? 

0 • 60(3 

0.916 

0.698 

-2.400) 

0.0!  3 

0 . 4°9 

0.020 

0.697 

-2.1000 

0.004 

9.  70? 

0.  91" 

0.697 

-1 . 8000 

0.903 

0.793 

0.  92? 

0.696 

-1 .5000 

-0. 902 

9.7  04 

0.  J2  = 

0.694 

-1 .3500 

-0.003 

9.  704 

0.071 

0.697 

-1.7000 

-0.000 

0.  703 

0.  176 

0.694 

-1 .0500 

-0.001 

0.  704 

0.079 

0.693 

-0.9900 

-0.00! 

9.704 

0.  978 

0 • b9  3 

-0.7500 

-0.  902 

9.795 

0.  978 

0.694 

-0.6=00 

-0.007 

0.707 

0.977 

0.694 

-0.65C0 

-0.010 

0.707 

0.971 

0.696 

—0.4409 

-0.010 

9.7)9 

0.977 

0.694 

-0.?500 

-0.016 

0.711 

0.075 

0.695 

-0.7500 

-0.0'° 

1.7]  1 

0.  377 

0.693 

-0.1 500 

-0.073 

0.  713 

0.930 

0.69) 

-0. 0500 

-9.074 

9.71? 

0.033 

0.692 

0.0509 

-0.027 

9.714 

0.936 

0.690 

0.1500 

-0.071 

0.7!  3 

0. 937 

0.689 

0.7=00 

-0.070 

9.7’  3 

Q.04? 

0.689 

0.3409 

-0.075 

9.714 

19.043 

0.688 

0.4=00 

-0.021 

0.7’? 

0.037 

0.690 

0.5=00 

-0.01 4 

0.711 

0.  938 

0.690 

0.6=09 

-0.070 

9.71? 

0.935 

0.690 

0.7509 

-0.014 

9.710 

0.  905 

0.702 

1.4909 

-0.  )0° 

0.7  )8 

0.  934 

0.691 

1 .0500 

-0.01 7 

0.  709 

0.034 

0.691 

1 .7000 

-0.009 

0.70° 

O.93? 

0 . 6°  1 

1 . 3500 

-0.00° 

0.70« 

0.030 

0.693 

1 .5  900 

-0.006 

9.706 

0.  9)6 

0.69C 

1 .8000 

-0.00° 

9.707 

0.  132 

0.690 

7.1000 

-0.003 

0.  706 

0.0)2 

0.692 

2.4000 

-0.004 

0.70  = 

0.92  8 

0.69) 

7.7009 

-9.01 9 

0.707 

0.918 

0.696 

A7-y 


S'JPFAfF  PPr^sjf'F  MFASUPF“FNTS 
P;JN  NII«8F3  *4974 

SCAN  NIJW8CF  = 5 

Cf’NF  I GUP  AT  I ON  = OHCJJK 
T c S T MACH  NU»8EP=  0.754 
P cYNOLns  N I J 3 n E P = 0.1384E  QP 
INCIOFNC? ( Nn8  TH 1 = 1.0Q4 
P)  = 60.15PS1A 

0 = 16.41  PS  1 


V /II  (SIOF^ALL  ) =0.006? 

CN  = 0.380 

rx  =-.00530 

CMC4  =-0.0408 

CL  = 0. 3 p pP 

COP  = O.OOP? 


TABLE  7.6 


i P I *-  TCP 

x/c 

CP 

Mil  1CAL  ) 

TP  UPPAP 

1 . TO  30 

9.  2329 

0.669 

r>  1 

0.P6Q0 

0. 1 765 

0.  684 

so 

0.9250 

9.1347 

0.  70? 

'♦9 

0.9000 

0. 3°07 

0.72T 

47 

0.P600 

-0.9308 

0.774 

\h 

0.  84  30 

-0.9909 

0.790 

4S 

0.  «?O0 

- 0. 1 6A  3 

0.828 

4 ? 

O.TflCO 

-0.3071 

0.  330 

4? 

0. 7600 

-0. 3625 

0.312 

4 1 

0. 74  30 

-9.41 37 

0.914 

40 

0.7290 

-0.4470 

0.  349 

•i  c. 

0. 7000 

-0.4689 

0.967 

? u 

J . 6 ft00 

-0.4771 

C.  360 

7 

9.669  3 

-0.4722 

0.9  59 

36 

0.64C0 

-0.4697 

0.068 

l e. 

0.6200 

-9.470.) 

0.  06? 

7 6 

0. 600  3 

-0.4911 

0.963 

**  3 

0.5500 

-0. 5285 

0.086 

' V 

0.66  00 

-0.6499 

1.193 

^ ] 

0.  5400 

-0.6083 

1.920 

■*0 

0.6200 

-3.6187 

1.  )?6 

0.5000 

-3.6371 

1.  336 

7 f- 

0.4760 

-0.6481 

1.939 

“>7 

0.4500 

-0.6609 

1.940 

7f, 

0.4250 

-9.6462 

1 . 3’8 

7S 

0.4CC0 

-9.6766 

1.  3 7o 

?/, 

0.3750 

—0.6067 

l.  121 

2 > 

0.3509 

-.3.  6904 

1.317 

■?  ? 

0. j’50 

-9.5880 

1.011 

*>  i 

0.3900 

-0.5750 

1 . 3)7 

! ° 

0.2375 

-0.  781  2 

1.103 

1 0 

0.2250 

-0.8183 

1.120 

1 7 

0.2)00 

-3.9539 

1.134 

1‘ 

3 • 1 300 

- 3.  3645 

1.1  3° 

\ fs 

0.1690 

-3.3543 

1 . 1 3 4 

1 4 

0. 1 4 J J 

-0. 3621 

1.137 

i ■* 

0. 1 2r  9 

-0.9.350 

’ . 1 6 P 

12 

0.  ' 9(  ) 

- )•  9377 

1.169 

1 1 

0.0990 

-0. 3931 

1.161 

'0 

0.0800 

-0.3120 

’.’60 

ra 

0. 3790 

-9.  7395 

1.176 

a 

0 • 0600 

-9.9677 

1.180 

7 

0.95  30 

-0.9361 

1.198 

A 

0.0490 

-C. 9939 

1.706 

c 

0. 3300 

-0. 3160 . 

I.T6F 

7 

0.  )1  03 

,-  ) . 5 8 5 7 

1.110 

*> 

C • 0050 

-0. 3°57 

0.300 

1 

0. 3000 

1 .J857 

0.  161 

r 1 

0. 306J 

9.3399 

9.  330 

S4 

0.0100 

•3.6  >24 

0.475 

S5 

O.vl’OO 

0.3678 

0.606 

S6 

0. 0300 

3. 1 389 

0.470 

S 7 

0.04 39 

0.0977 

0.  718 

SP 

0.0600 

3.9  366 

0.  744 

5 0 

0.0760 

-0.  )443 

0.777 

* 7 

O.’LOO 

-0. ? 364 

0.959 

43 

0.26  10 

-3.7394 

9.980 

ft  4 

0.  >000 

-J. 3 397 

0.902 

ss 

0.3600 

-3.3792 

0.910 

6 6 

0.4000 

-9.3379 

0.923 

47 

0.4503 

-0. 356) 

0.309 

6 « 

0.5000 

-9.3267 

0. 307 

ft^. 

0.  6625 

-0. 3327 

0.  399 

*■»= ! r ir«- 

x/C 

CP 

M 1 L 3CAL  > 

70 

0.6000 

-0. >60° 

0.  oi  3 

71 

0.6  800 

-3.3134 

0.  304 

17 

0.  7C00 

-0.  1 31  4 

0.317 

73 

0 . 7**  50 

-0. 9200 

0.  760 

7<* 

0. 7509 

9.0664 

0.  731 

7* 

0.7750 

9.1 36? 

0.  T00 

76 

0.8000 

0.1 835 

0.580 

77 

0.  3269 

0. 7J05 

0.  666 

7 P 

0.8600 

0.23Q6 

0.6  56 

79 

0. °009 

0. 7510 

0.650 

AO 

O.0600 

0. 7557 

0.660 

te  nwrp 

1 .9000 

0. 2370 

0.6  59 

STATIC  PPFSSIJPPS  AT  C P 1 1 I NG  AND  F L HOP 


CF1LING 

Floor 

X/C 

r.p 

M 

C p 

M 

-4.5)00 

0.023 

0.761 

0.  .91  3 

0.755 

-4.2009 

0.921 

0.749 

0.  01  3 

0.753 

- 3 . 9000 

0.008 

0.756 

0.017 

0.751 

-3.6000 

0.023 

0.749 

0.01  8 

0.753 

-3.3000 

O.J22 

9.749 

0.017 

0.761 

-3.0000 

0.077 

0.748 

0.  322 

0.74  9 

-2.7000 

0.026 

0.748 

0.  325 

0.74e 

-2.4000 

0.020 

0.  750 

0.926 

0.74P 

-2.1000 

0.019 

0.75? 

0.  )?? 

0.74° 

-1.8300 

0.014 

0.753 

0.  323 

0.751 

-1.5000 

0.904 

0.756 

0.  330 

0.746 

-1 .3500 

0.007 

0.756 

0.009 

0.755 

-1 .2000 

0.307 

0.  766 

0.037 

0.744 

-1.0500 

0.003 

9.757 

0.  ) 3 0 

0.745 

-o.°ooo 

0.902 

0.759 

0.932 

0.746 

-0. 75C0 

0.002 

0.  759 

0.035 

0.746 

- J.6600 

-0.006 

0.762 

0.  327 

0.746 

-0.660) 

-0. 301 

9.759 

0.327 

0.749 

-0.4609 

-0.006 

0.76? 

0.  324 

0.749 

-0.3500 

-0.009 

0.76  3 

0. 031 

0.746 

-0. 2600 

-0.91 6 

0.  765 

0.028 

0.747 

-0.1600 

-0.021 

0.767 

0. 0?6 

0.744 

-0.C609 

-0.977 

0.76  8 

0.935 

0.744 

0.0609 

-0.U/8 

0.  77J 

0.  J41 

0.742 

0.1500 

-0.321 

0.77  0 

0.  340 

0.741 

0.760) 

-0.  321 

0.769 

0.  344 

0.741 

0.3600 

-0.  >? 5 

0.771 

0.  046 

0.740 

0 • 46  CO 

-0.322 

0.770 

0.043 

0.742 

3.6609 

-3.  .31  7 

0.  765 

0.039 

0.743 

0.6=00 

-0.016 

0.  7»  » 

0.  34? 

0.741 

0. 7C  00 

-0.014 

0.763 

0.  30? 

0.759 

0.9000 

-0.014 

0.  766 

C.040 

0.741 

: .0600 

-0.908 

0.7/2 

0.037 

0.743 

1.200) 

-0.006 

.).  761 

0.  037 

0.743 

l . >600 

-0.09? 

0.760 

0.338 

0.743 

1 .5000 

-0.003 

0.76  0 

0.  )76 

0.744 

1 .8  (90 

0.  105 

9.  757 

C.93? 

0.744 

?.l 300 

0.001 

0.  758 

0.03? 

0.746 

2. 4000 

0.906 

0.75  4 

0.  328 

0.747 

2 . 7(,no 

-0.0)8 

0.  762 

0.  )?1 

0.760 

A7- 10 


SjRFAC*  PPF$S'|or  M*A*URFMFNTS 

RUN  MJM0FR  =<,<370  TABLE  7 . 7 

SCAN  NUMR**  - t. 


CONFIGURATION  = OHC.JJK 

TFST  MACH 

Nl  1"  8 FR=  0. 

704 

RFYNOLOS 

\iUM8ep  = 0. 

1479F  03 

1 NC I OFNf * 

(NORTH)*  1. 

474 

PO 

= 60 

. 1 OPS  j A 

0 

= 17 

•52PSI 

V/ll  (SIDEWALL)  =0.0049 

CN 

= 0. 

336 

cx 

=0.00066 

CMC  4 

= -0 . 

0496 

CL 

= 0. 

3353 

C OP 

= 0. 

00*3 

O p I F I C F 

K/r 

CP 

"(LOCAL) 

Tf  ijppru 

1 .0(9  90 

0.  7407 

0.590 

n» 1 r ir* 

X/C 

r P 

"(  L 9C  A L 1 

c i 

c.a*oo 

0. 1 *75 

0.71  5 

*0 

0.°250 

0.1595 

0.777 

70 

0.6000 

-3.4?79 

0.  on  i 

40 

0."000 

0.1007 

0.7*34 

71 

0.  5 * O') 

-0. 35’3 

0.961 

4 7 

0.*600 

-0.0107 

0.  904 

7? 

0. 7000 

-0. 1363 

0 , 0 6 1 

4 4 

0. *409 

-0. 0557 

0.730 

77 

0.77*0 

-0.0743 

0.910 

4 c 

0. «?C0 

-0. 1 779 

0.360 

74 

0. 7*00 

0.0605 

0.  77? 

4 "* 

0.7P00 

-0.7*77 

0.910 

7*. 

C. 77=0 

0.1317 

4? 

0. 7*00 

-0.  775.) 

0.945 

7*9 

0.8000 

0.193? 

0.717 

4 1 

0.7400 

-0.7757 

0.970 

77 

0. «250 

0.2167 

0.707 

40 

0.7?00 

-0.5017 

0.  983 

79 

0.9500 

0. ?4 1 ’ 

0.600 

- c 

0.7000 

-0.5075 

0.985 

70 

0.9000 

0.7596 

0.6*1 

0 Q 

0.6“00 

-0. 3999 

0.99? 

PO 

0. *600 

0 • 7 6 6 6 

0.678 

? 7 

0. **00 

-0.5050 

0.  985 

T c L 'Wr» 

1 . 9000 

0. ?407 

0.690 

14 

0.  6 *00 

-0.5525 

1.008 

0.6900 

-0.5775 

1.057 

? 4 

0.  *000 

-0.7355 

1.149 

■a  ^ 

0.6900 

-0. 7871 

1.175 

o . **00 

-!>.  7*51 

1.162 

AND  FLOOR 

0. *400 

-0.  7879 

1.174 

STATIC  PRFSSUR*  S AT 

C F I L I NC, 

*>0 

o.*?oo 

-0.7755 

1.  1 71 

?° 

0. *000 

-0.7751 

t~. 

7 1 

0.*7*0 

-0. 7575 

1.156 

CF  IL  IN' 

FLOoK 

7 7 

0.4600 

-0.7511 

1.7  60 

X/C 

f 0 

M 

CP 

M 

?4 

0.4750 

-0.  7552 

1.1*4 

-4. *000 

0.017 

J.797 

0.  916 

0.79? 

? 4 

0,*000 

-0. 75*1 

1.153 

-4.2000 

0.0’ 3 

0.789 

0.  01  6 

0.792 

74 

0.7750 

-0.7*15 

1 . 160 

-7  .“000 

0.00  7 

0.707 

0.01  * 

0.791 

7 7 

0.7500 

-0. 7*97 

i.r*i® 

-7 .*000 

().0?4 

.9. 78 a 

0.014 

0.79  2 

7 7 

U.7’50 

-0. 7527 

1.157 

-3 . 7000 

0.026 

9.  780 

ff.0T5 

0.794 

7 1 

0.7000 

-0.7705 

1.167 

-’ .0000 

.9.076 

0.79.7 

0.  >1  « 

0.79? 

}<> 

0. POT* 

-0. 7587 

1.164 

-2.7000 

0.027 

0.787 

O.O’O 

0.791 

1 P 

0.7750 

-0.7775 

1.165 

-2  .4000 

0.074 

0.  789 

0.071 

0.790 

1 7 

0.7000 

-0.758* 

1.160 

-2.1 000 

0.01  * 

•9.707 

0.0?7 

0.789 

1 * 

0. ’ POO 

-0. 7574 

1.156 

-1  .PJOO 

0.010 

0.795 

0.  922 

0.79C 

1 r 

*00 

-0.7? 74 

1 . ’ 47 

-1 .*0C0 

0.0C9 

0.796 

(77077 

0 .78  P 

14 

0.1400 

-0. 7048 

1 . 7 ?0 

-1  .75C0 

0.01  7 

0.704 

0.003 

0.797 

1 3 

0. ’ 700 

-0.5577 

1.112 

-1 .2000 

0.  009 

0.  705 

07024 

0.700 

1 ? 

0.  1 ooo 

-0.6757 

1.  J97 

-1.0500 

0.91  1 

'9.70  = 

0.(974 

0.788 

1 1 

0. O'POO 

-0.5077 

1.  192 

-0.9000 

0.  006 

0.707 

0.078 

0.797 

10 

0.0« JO 

-0 . *7  45 

1.096 

-0.7500 

0.007 

0.  709 

0.075 

0.788 

o 

0.0700 

-0.5588 

1.109 

-0.6*00 

0.001 

0.798 

07073 

0.789 

o 

0.1)500 

-0.6750 

1.11« 

- 0. 6*00 

-0. 006 

9.802 

0.021 

0.789 

7 

0.0*00 

-0.7740 

1.  1 49 

-0.4*00 

-0.007 

0.907 

O.OT9 

0.791 

4 

0. 0*00 

-0.  745  7 

1.154 

- 0 . ’ 6 C 0 

-0.01  * 

9.80* 

0.071 

0.  790 

c. 

o.oooo 

-0.7019 

T.  7'71 

-0.2500 

-0.017 

0.  808 

0.024 

0.789 

7, 

0.0170 

-3. 3 

0.946 

-0.1600 

-0.027 

0.81  ) 

0.  074 

0.788 

7 

0.0050 

0.1165 

0.745 

-0.0*00 

-0.076 

0.817 

07077 

0.787 

1 

0.0000 

1.1511 

0.106 

0.0600 

-0.078 

0.812 

0.  J?8 

0.785 

U 'J 

J.0050 

0.9177 

0.707 

0.1600 

-0.077 

0.81  1 

0.073 

0.794 

P.4 

O.C’OO 

0. 5574 

0.645 

0.2509 

-0. 927 

9.fll] 

0.0  34 

0.784 

r c, 

0.07  JO 

0.  7571 

0.679 

0.7600 

-0.027 

0.81  1 

0.037 

0.78  3 

** 

0.  0500 

0.0957 

0.  '55 

0.4600 

-0.077 

0.810 

0«0?9 

0.785 

r>  7 

0.0500 

-0.0074 

0.9  00 

0.6*00 

-0.02! 

0.810 

0.078 

0.785 

S M 

0.0*00 

-0.0670 

0.327 

0.6*00 

-0.01* 

0.  8(95 

0.  92  7 

0.787 

r.  C. 

0.0750 

-0. 1 ’*1 

0.35  7 

0.  7*00 

-0.015 

0.“07 

-0. 002 

0.801 

^ ? 

0.20(90 

-0.71  * 4 

0.047 

0.9000 

-0.014 

0.  «05 

0.077 

0.787 

6° 

0.7*07 

-0.771* 

0.-069 

7 .0*00 

-0.00° 

0.904 

0.(93? 

0.785 

^ 4 

0.7000 

-0.4774 

0.959 

1 .’000 

-0.  J10 

9.304 

0.932 

0.70* 

4 c 

0.7*00 

-0.5079 

1.034 

1 .3*00 

-C.009 

0.804 

07080 

0.786 

0.5  100 

-O.5730 

1.041 

1 .6000 

-0.006 

0.801 

0.031 

0.785 

47 

0.5*00 

-0.476° 

0.099 

1 .*900 

-0.004 

0.  90? 

0.032 

0.784 

« P 

o.*oao 

- J.  7°1  4 

0.977 

’.100.) 

-0.00? 

0.79O 

0.  929 

0.786 

4 f* 

0. * 57* 

-0.  1077 

0.  978 

7.4000 

0.001 

0.709 

0.029 

0.787 

2.7000 

-0. 00  7 

0.  80? 

0.015 

0.79? 

SURFACE  PRESSURE  MFASURFMFNTS 
RUN  NUMBER  = 4944 

SCAN  NUMBER  = 2 

CUNF  I CflJR  AT  IPN  = OHCJJK 
TPST  MACH  NUMHER=  0.70? 
REYNOLDS  NUMBER  = 0.2553E  OB 
[ NT  I DFNCF I NORTH) 

P 9 


0 

V/U  (SIDEWALL  I 

CN 

CX 

CMC  A 

CL 

COP 


1.909 

=114.80PSIA 
= 29.52PSI 
=0.0091 
= 0.381 
=-.00997 
= -0.0477 
= 0.3814 
= 0.0077 


TABLE  7.8 


n M F I f F 

x/r 

CP 

M( LOCAL  1 

TT  U Ppco 

1 . 0000 

0.7966 

0.504 

SI 

0.99  )0 

9. 169P 

0.  640 

K0 

0.9290 

0.1069 

0.  664 

40 

O.OQ  )0 

0. 0440 

0.560 

4 7 

0.9900 

-0 . 0°?4 

0.  740 

U ft 

0.  99  00 

-0. 1491 

0.764 

4 f 

0.“’00 

-0. 7144 

0.  791 

4 * 

0.7R00 

-0.34B9 

0.842 

4 7 

0. 7600 

-0.  39?9 

0.859 

4 1 

0.7900 

-0.43R9 

0.  876 

4 0 

0.  V JO 

-0.4930 

0.983 

? r» 

C. 7000 

-0.4723 

0.990 

■3  O 

0.9P  :)0 

-0.4741 

0.  890 

■3  7 

0.6900 

-0.4663 

0.887 

"3  4 

0.9A00 

-0.4947 

0.986 

7 *■ 

0.9200 

-0.4749 

0.  860 

7 4 

0.9000 

-0. 4963 

0.  995 

3 7 

0.9900 

-0. 9069 

0.905 

a 7 

0. 9600 

-0.5304 

0.911 

0. 990 J 

-0.  5545 

0.921 

*0 

0.c?00 

-0.5599 

0.923 

0. 9000 

-0.5976 

0.927 

? 0 

0.9790 

-0.5924 

0.934 

77 

0.9900 

-0.576] 

0.931 

?ft 

0.4250 

-0. 590« 

0.934 

7 5 

0.4009 

-0.5774 

0.9  30 

0. 0790 

-0.5579 

0.926 

.7  4 

0.’500 

-0.  6779 

0.93] 

7 7 

0.7290 

-0.6677 

0.627 

21 

0.3000 

-0.5959 

0.934 

19 

0.2375 

-0.576? 

0.952 

1 u 

C.2’50 

-0.6457 

0.959 

? 7 

0.2000 

-0. 6930 

0.  766 

1 ft 

0.1910 

- 0.6864 

0.  177 

1^ 

0. 1 900 

-0.  71  47 

0.686 

1 4 

0.  14  )0 

-0.7383 

O.405 

1 a 

0.1200 

- 3. 7704 

1.012 

1? 

0.1000 

-0.8396 

1.  036 

1 ! 

0.0° 00 

-0.8178 

1.028 

1 0 

0.0« 00 

-0. 7079 

1.118 

Q 

0.0700 

-0.  776.0 

1.009 

a 

0.06  00 

-0. 7° ’ 7 

1.012 

7 

0.0900 

-1.0354 

1.118 

4 

C.0400 

-1.147? 

1.169 

r 

0.0 700 

-1.0044 

1.  145 

0.  01 00 

-0.740? 

0.964 

? 

0.0090 

-3. 7969 

0.307 

1 

0.0000 

1 . 0977 

0.183 

S^ 

0. 0050 

0.  9899 

0.301 

S4 

0.0100 

0.93’6 

0.441 

c c; 

0.9’  10 

0.  ’616 

0.563 

0. 01  JO 

0. 1 690 

0.631 

* 7 

0.04  )0 

0.0960 

0.573 

SP 

0.  150) 

0.0285 

0.646 

4 0 

0.  C 790 

-0.0496 

0.726 

L ■? 

0.7000 

-1.  ’1  89 

0.  791 

ft  7 

O.J900 

-0.  2563 

0.306 

u 4 

0.  10  >0 

-0.7670 

0.821 

ft  * 

U. ’9J  ) 

-0. 3709 

0.834 

0.4CO0 

-0.3335 

0.835 

f 7 

0.4900 

-0.3086 

0.  926 

ft 

0. 5000 

-0.2608 

0.910 

0. 9975 

-0.269? 

0.920 

I'F  ! 8 ICf 

x/r 

CP 

R( LOCAL ) 

70 

0.6000 

-0.3219 

0.  930 

71 

0.6500 

-0.2900 

0.918 

7? 

0.70 00 

-0.1316 

0.758 

77 

0.7250 

-0.0270 

0.718 

74 

0. 7500 

0.  0657 

0.  681 

75 

0.7750 

0. 1450 

0.650 

75 

0.8000 

0.1905 

0.632 

77 

0.  8?50 

0.2246 

0.618 

78 

0.0500 

0.245? 

0.610 

76 

0.9000 

0.2526 

0.607 

«0 

0.9500 

0. 2607 

0.604 

TE  L DWF  E 

1.0000 

0. 2569 

0.604 

STATIC  PEESStJRFS  AT  CEILING  AND  FLOOR 


CEILING 

FLOOR 

X/C 

CP 

M 

CP 

M 

— 4 . c 0 0 0 

0.008 

0.704 

0.002 

0.707 

-4 . ?J00 

0.014 

0.  702 

0.007 

0.703 

-’ .6000 

0 . 004 

0.  705 

0.007 

0.705 

-3.6000 

0.017 

0.70’ 

0.  103 

0.706 

-’. 3000 

0.014 

0.  70’ 

0.006 

0.705 

-7.0000 

0.017 

0.701 

0.  01  0 

0.703 

-2.7JJ0 

0.  016 

0.701 

0.911 

0.703 

-2 .400 

0.013 

0.702 

0.311 

0.703 

-2.1 000 

0.005 

0.705 

0.014 

0.703 

-1 .°900 

0.095 

0.705 

0.012 

0.702 

-1 .5000 

0.000 

0.  707 

0.019 

0.700 

-1.3500 

-0.000 

0.707 

-0.002 

0.  708 

-1.2000 

-0.904 

0.  708 

0.020 

0.700 

-1.0500 

-0.001 

0.  70” 

0.020 

0.700 

-0.6900 

-0.001 

0.704 

0.  319 

0.700 

-0.7500 

-0.005 

0.710 

0.020 

0.700 

- 0 . 6 4 C 0 

-0.014 

0.712 

0.018 

0.  700 

-0.5500 

-0.  008 

0.710 

0.014 

0.702 

-0.4600 

-0.018 

0.  714 

0.917 

0.  700 

1 

C. 

vx> 

*\ 

O 

-0.014 

0.715 

0.  ) 1 6 

0.701 

-0.2500 

-0.019 

0.716 

0.018 

0.700 

-0.1500 

-0.026 

0.713 

0.  024 

0.699 

- ).  0500 

-0.024 

0.716 

0.025 

0.698 

0.0500 

-0.025 

0. 719 

0.029 

0.696 

0.150  > 

-0.023 

0.7)9 

0.  337 

0.693 

0. 2509 

-0. 026 

9.7JB 

0.032 

0.69  6 

0.3500 

-0.027 

9.718 

0.038 

U.  69  2 

0.4500 

-0.924 

0.716 

0.930 

0.695 

0.5500 

-0.020 

0.715 

0.032 

0.695 

0.6500 

-0.021 

0.716 

0.  331 

0.694 

0.7500 

-0.017 

0.714 

-0. 006 

0.  70c 

0.8000 

-0.014 

9.71? 

0.  329 

0.696 

' .C50J 

-0.011 

0.71  3 

0.032 

0.695 

l.’OOO 

-.1.  0109 

0.711 

0.  332 

0.69  5 

’ . 3500 

-0.010 

0.  71 1 

0.030 

0.696 

> .5  )00 

-0.908 

0.7H 

0.  328 

0.697 

’ .8000 

-0.006 

0.710 

0.029 

0.696 

2.1000 

-0.  10  » 

0.71  1 

0.030 

0.697 

7.6  309 

-0.  099 

0.708 

0.  324 

0.699 

2 .7 J90 

-0.010 

0.710 

0.313 

0.702 

a?  i: 


9 

T'  UP 


•H  r AC  L PP=56'irr  Mf  a sijp F **f  NT 5 
FUN  NUMIF.*  =40^ 

SCAN  NIT’A-F  = 1 

rr  nf  rr.iW4TinN  = nH,"jjK 

T TST  '’ACH  Nil««FR  = 0.764 

i. ' YXf’t  is  'IU««Fp  5:  0.251PF  08 

INF  lOF-JfF  (N|PFTH)=-0.047 


p.) 

0 

V/U  ( SIOF^AI  L ) 

C »j 

r x 

CMC4 

CL 

rnp 


= 109.9ftPSU 
= 30.01PSI 
=0.0036 
= 0.10? 
=0.00296 
=-o.04oe 
= 0.1023 
= 0.002° 


TABLE  7.9 


f •=  I C p 

x/r 

CP 

M( L 3CA1 

r u 

1 . 1000 

•J.  2 7C  A 

0.641 

c.°soo 

0.  1 307 

0.68] 

%) 

O.F-’SO 

J.177P 

0.  706 

1.0 

0.°000 

3.0416 

0.737 

A7 

C . P'lCO 

-0.0679 

0.78Q 

c.°4(  0 

-0.1 3P4 

0.  31  ° 

'♦  *0 

0.  8’00 

-0.  ?02« 

0.847 

0.7800 

-3.3477 

0.307 

A 7 

0. 7600 

—0.4J43 

0.9  30 

U 1 

C. 76C0 

- 3.  450  3 

0.951 

40 

0.7700 

-0.4726 

0.361 

1 n 

0.  7J00 

- 3.4320 

0.  965 

1 (■ 

0.6600 

-0.4766 

0.0  62 

1 

C.f  600 

-0.4620 

0.  °56 

1 A, 

0. 6400 

- 1.4603 

0.960 

•*  S 

0.67C0 

-0.464Q 

0.953 

*5  A 

0.6FI00 

— 0. 467  3 

0.968 

■a  3 

o.*°co 

-0.  4°6° 

0.  36° 

3*> 

0.6600 

-3.6767 

0.983 

•*  1 

0.  r)400 

-3.5380 

0.°°1 

M) 

0.  6700 

-0.6400 

0.991 

?c 

0.6 000 

-0.5401 

0.  300 

•>  P 

0.4760 

- 3.  6407 

0.901 

?** 

0.4500 

-3.616(1 

0.962 

?6 

0.4?6n 

-0.6143 

0.93? 

2 S 

0.4000 

-0.  4966 

0.  37? 

7 4 

0.77S0 

-0.4370 

0.966 

> 1 

0.7600 

-0.43! 7 

0.96? 

*>  7 

0. 3260 

-0.4670 

0.964 

? j 

0.7000 

-0.4637 

0.  367 

1 r 

0.2276 

- 3.4684 

0.  360 

1 u 

C . 2 7 60 

-0.4707 

0.  361 

1 7 

O.’OCO 

-<3.4=00 

0.96? 

1 <S 

0.1 “00 

-3.470a 

0.963 

1 

0.1 600 

-0.4764 

0.962 

1 A 

0. 1400 

-0.4761 

0.96? 

1 3 

0. 12C0 

-0. 4674 

0.956 

1 ? 

0.1000 

-0.4707 

0.960 

1 ! 

0. 1900 

-0.4368 

0.  345 

! 0 

0.0°00 

-0.4160 

0.935 

0 

0.0700 

-0.3930 

0.925 

Q 

0.0600 

-0.3924 

0.926 

7 

0.0600 

-0.4100 

0.974 

t 

0.0400 

-0.4177 

0.936 

s 

0. 0300 

-0. 4260 

0.939 

7 

0.01 PO 

-0.066? 

0.  7“p 

2 

0.0060 

0.7410 

0.617 

1 

0. 0000 

1.1601 

***»*♦• 

r ? 

0.0060 

0.676? 

0.503 

SA 

0.0100 

0.  2966 

0.632 

*55 

0.0200 

-0.0150 

0.767 

SS 

0.0300 

-0.7106 

0.  349 

57 

0. 0400 

-0.  3047 

0.3«6 

c 0 

0.05C0 

-0.365? 

0.907 

SO 

0.0760 

-0. 3°67 

0.927 

6? 

0.2000 

-0. 4377 

0.  965 

0.2500 

-0.52131 

0.980 

*4 

0. ’000 

-0.5636 

1.000 

6S 

0.  3500 

-0.6163 

1.023 

Af, 

0.4000 

-0.5736 

1.005 

A>7 

0.4600 

-0.493° 

0.971 

A,p 

0.6C00 

-0.4431 

0.94° 

AO 

0.6675 

-0.4175 

0.936 

-•si  h irr 

x/C 

CO 

M(t  3C«l) 

70 

0. 6000 

-0.4467 

0.947 

7! 

0.6600 

-0.734] 

0.921 

7? 

0.7000 

-0 . 1 6 ° 3 

0.331 

7? 

0. 7760 

-0.  J611 

0.782 

7A 

0.7600 

0.  .9305 

0.  746 

7S 

0.7760 

3.1127 

0.711 

7h 

0. 6000 

0.  1 5°1 

0.69) 

77 

0.6?60 

0.1971 

0.67* 

7 M 

0. 6500 

0.2214 

0.  664 

70 

(1.9000 

0. 7446 

0.  665 

0 . °5  00 

0. 261  3 

0.648 

Tf-  LOWPP 

l.oodo 

0.  2 768 

(3. ’6  4 1 

STATIC  PRFSSUPPI  AT  CFILINO  ANP  Fin(JP 


CF IL  TNG 

FL.00R 

X/C 

C° 

N 

C° 

9 

-4.6000 

0.007 

0.  756 

0.007 

0.756 

-4.2000 

0.016 

0.753 

0.01  3 

0.753 

- 3 . c 0 0 0 

0.  30  0 

0.  769 

0.007 

0.767 

-7.6000 

0.016 

0.754 

0. 006 

0.T5P 

-3.7000 

0.02! 

0.751 

0.006 

0.757 

-9.0000 

0.  019 

0.  752 

0.005 

0.757 

-2. 7000 

0.016 

0.761 

0.008 

0.766 

-2.4000 

0.0’  2 

0.764 

0.  306 

0.756 

-2.1000 

0.006 

0.  765 

0.014 

0.755 

-1 .8000 

0.009 

0.766 

0.004 

0.757 

-1.6000 

0.004 

0.75  7 

0.007 

0.756 

- ! .7500 

0.006 

0.  767 

-0.005 

0.76  1 

-1 .2000 

0.(007 

0.757 

0.004 

0.757 

-1.0500 

0.  011 

0.76<, 

0.006 

0.757 

-0.°000 

0.007 

0.  758 

0.00? 

0.758 

-0. 7600 

0.001 

0.769 

-0.000 

0.  760 

-0.6600 

-C.OOO 

0.760 

-0.001 

0.760 

-0.6600 

-0.003 

0.760 

0.001 

0.760 

-0.4600 

-0.003 

0.761 

-0. 006 

0.761 

-0. 7600 

-0.006 

0.761 

-0.001 

0.76? 

-O.25C0 

-0.004 

0.760 

-0.008 

0.  764 

-0.1600 

-0. 005 

0.  761 

-0.008 

0.76? 

-0.0600 

-0.003 

0.  76? 

-0.00* 

0.76  3 

0.  C*00 

-0.003 

0.76’ 

-0.302 

0.761 

0.1600 

-0.010 

0.  764 

-0.004 

0.750 

0.2600 

-0.013 

0.766 

-0.  002 

0.761 

0.3600 

-0.010 

0.766 

-0.3O1 

0.759 

0.4600 

-0.01 3 

0.764 

-0.  (009 

0.76? 

0.6600 

-0.310 

0.763 

-0.305 

0.762 

0.66C0 

-0.009 

0.763 

-0.010 

0.76  3 

0.7600 

-0.010 

0.76  3 

-0.010 

0.763 

0.9000 

-0.0’  1 

0.763 

-0.005 

0.762 

1.0*00 

-0.004 

0.763 

-0.006 

0.761 

1 .2000 

-0.(006 

0.76’ 

-0.  007 

0.762 

1.3500 

-0.010 

0.763 

-0.009 

0.761 

1 .5000 

-0.004 

0.761 

0.  000 

0.76  0 

1.8000 

-0.004 

0.76  0 

-0.002 

0.  760 

2.1000 

-0.007 

0.  762 

0.000 

0.761 

2.4000 

0.005 

0.768 

-0.001 

0.759 

2.7000 

-0.307 

3.760 

-0.013 

0.763 

A7-I3 


SIJoFAf.e  PRESSURE  NF  A SURE  NR  NT  S 
RUN  NUN Rp R = 4936 

SCAN  NUMBER  « 3 

CONE  I GUO  AT  PIN  * DHCJJK 

TEST  NACH  Nl  IN  R F P = 0.75c 
RFYNOIDS  NUN  R F P = 0.2541 F 08 
INC!ORNCr(NORTHI=  0.96? 


PJ 

0 

V/U  (SIOEwAlLl 
CN 

cx 

r mc4 
CL 

cop 


- 1 OP  • 8 8 P S I A 
* 30.06PS! 
=0.0035 
= 0.246 
=0.00125 
=-0.0501 
= 0.2456 
= 0. 0044 


TABLE  7.10 


ORIFICE 

x/c 

CP 

NtlOCALI 

t r upper 

1.0000 

0. 2699 

0.645 

ORIFICE 

X/C 

CP 

N(LDCAL1 

51 

0. 0500 

0.1830 

0.687 

50 

0.0760 

0.1763 

0.  707 

70 

0.6000 

-0.4010  0. 

.933 

49 

0.OQ00 

0.0593 

0.  735 

71 

0.6500 

-0.353°  0. 

91? 

47 

0.8600 

-0.0591 

0.786 

77 

0.7000 

-0.1660  0. 

,926 

4 6 

0.8400 

-0.1348 

0.817 

73 

0.7250 

-0.0389  0. 

,777 

49 

0. 8200 

-0. 2059 

0.846 

74 

0.7500 

0.050?  0. 

7 30 

43 

0.7800 

-0. 3491 

0.908 

75 

0.7760 

0.1241  0. 

708 

42 

0.7600 

-0.4029 

0.932 

76 

0.8000 

0.1713  o. 

687 

41 

0. 7400 

-0.4558 

0.955 

77 

0.8250 

0.2101  0. 

671 

40 

0. 7200 

-0.4865 

0.969 

7 R 

0. 85C0 

0.2357  0. 

660 

3 Q 

0. 3Q00 

-0.4983 

0.374 

79 

o.°ooo 

0.2506  0. 

653 

38 

0.6800 

-0.4917 

0.972 

90 

0.°500 

0.2572  0. 

650 

? 7 

0.6600 

-0.4815 

0.  967 

TF  LOWER 

1 . 0000 

0.269°  0. 

645 

Rfc 

0. 6400 

-0.476! 

0.963 

35 

0.6200 

-0.4816 

0.965 

34 

0.6000 

-0.4373 

0.969 

3 3 

0.  5300 

-0. 5327 

0.989 

32 

0.5600 

-0.5716 

1.004 

STATIC 

°RF  SSURE  S AT  CFILtNG  AND  FLOOR 

31 

0.6403 

-0.5986 

1.016 

3 0 

0. 52CO 

-0. 6096 

1.022 

CEIL  I NO 

FLOOR 

39 

0.5000 

-0.61 80 

1.027 

X/C 

CP 

M 

CP 

N 

28 

0.4750 

-0.6136 

1.025 

-4.5000 

0.005 

0.  ’SR 

0.006 

0.758 

27 

0.4500 

-0.6019 

1.021 

-4.2000 

0.016 

0.754 

0.01? 

0.756 

7 6 

0.4250 

-0.5991 

1.020 

-3.9000 

-0.001 

0. 761 

0.0  10 

0.756 

25 

0. 4000 

-0.S7R3 

1.010 

-3.6000 

0.015 

0.755 

0.010 

0.756 

24 

0.3750 

-0.5627 

1.004 

- 3 . 2 000 

0.01  5 

0.755 

0.004 

0.758 

73 

0.3500 

-0.5566 

1.007 

-3.0000 

0.01  3 

0.754 

0.010 

0.756 

22 

0.3750 

-0.5374 

0.994 

-2.3000 

0.018 

0.756 

0.007 

0.758 

21 

O.’OOO 

-0.5441 

0.995 

-2.4000 

0.009 

0.757 

0.  01  2 

0.  756 

19 

0.2375 

-0.5726 

1.007 

-2.10C0 

0.006 

0.759 

0. 91  1 

0.755 

1« 

0.7750 

-0. 6916 

1.014 

-1.8000 

-0.002 

0.760 

0.013 

0.756 

1 7 

0.2000 

-0.6079 

1. 018 

-1.6000 

Q .004 

0.  759 

0.01  1 

0.755 

16 

0. 1 »00 

-0.6137 

1.023 

-1.3500 

0.004 

0.  ’59 

0.001 

0.760 

18 

0.1 600 

-0.6277 

1.030 

-1.20C0 

0.00’ 

0.759 

0.012 

0.755 

14 

0.1400 

-0.6350 

1.034 

-1 .0500 

0.007 

0.  760 

0.012 

0.756 

13 

0.1200 

-0.6754 

1.053 

-0.9000 

-0.003 

0.76  3 

0.  01  0 

0.757 

1 2 

0.1000 

-0.6377 

1.056 

-0. 7500 

-0.006 

0.76  3 

0.011 

0.755 

11 

0. 0900 

-0.6253 

1.031 

-0.6600 

-0.010 

0.764 

0. 012 

0.756 

10 

0.0800 

-0. 591 7 

1.017 

-0.5500 

-0.012 

0. 764 

0.01? 

0.  755 

a 

0.0700 

-0.5633 

1.003 

-0.4600 

-0.012 

0.  766 

0.013 

0.756 

8 

0.0600 

-0.5858 

1.011 

-0.3500 

-0.019 

0. 76R 

0.005 

0.757 

7 

0.0500 

-0.6177 

1.025 

-0.2600 

-0.0!  6 

0.768 

0.  0O1 

0.75° 

6 

U.0400 

-0.6377 

1.036 

-0. 1 600 

-0.010 

0.  769 

0.002 

0.759 

5 

0.0300 

-0.  7186 

1.073 

-0.0600 

-0.02? 

0.769 

0.00° 

0.758 

0.0100 

-0.2364 

0.  380 

0.0500 

-0.031 

1.768 

0.007 

0.757 

7 

0.0050 

0.1217 

0.  708 

0.1600 

-0.017 

0.  768 

0.014 

0.755 

1 

0. 0000 

1.1248 

0.10? 

0.2500 

-0. 02? 

0.769 

0.01? 

0.756 

53 

0.0050 

0. ’21R 

0.429 

0. 3500 

-0.01 8 

0.  768 

0.017 

0.753 

54 

0.0100 

0.4744 

0.553 

0.4500 

-0.01Q 

0.  769 

0.008 

0.758 

55 

0.0200 

0.1656 

0.691 

0. 5500 

-0.021 

0.768 

0.008 

0.  758 

56 

0.0300 

-0.0233 

0.771 

0.6500 

-0.018 

0.  767 

0.006 

0.756 

57 

0.0400 

-0.1165 

0.911 

0.76Q0 

-0.914 

0.767 

-0.011 

0.765 

58 

0.0500 

-0. 1601 

0.  931 

0.9000 

-0.009 

0.  76  6 

0.002 

0.758 

5 Q 

0.0750 

-0.7110 

0.382 

1 .0500 

-0.014 

0.765 

0.008 

0.757 

62 

0.2000 

-0.  3606 

0.914 

1.2000 

-0.012 

0. 766 

0.012 

0.756 

63 

0.7500 

-0.4080 

0.934 

1.3500 

-O.Oll 

0. 765 

0.011 

0. 75  8 

64 

0. 3000 

-0.4580 

0.956 

1.5000 

-0.008 

0.763 

0.011 

0.757 

65 

0.3600 

-0.4947 

0.  37? 

1 .8000 

-0.009 

0.764 

0.013 

0.755 

66 

0.4000 

-0.4773 

0.965 

2. 10C0 

-0.007 

0.  763 

0.011 

0.757 

67 

0.4500 

-0.4791 

0.943 

2.4000 

-0.004 

0.762 

0.014 

0.757 

6 P 

0.6000 

-0.3955 

0.3?8 

2.7000 

-0.007 

0.764 

0.002 

0.760 

60 

0.5625 

-0.3807 

0.923 

SUPFAC*  PPESSOPF  Nf  A SU PE  mc  K'TS 

KUN  NUMBE  P = =001  TABLE  7.11 

SCAN  MJMP.FF  - 1 

CPNFICUPATION  = nHCJJK 

T=ST  MACH  NUNPEP=  0.756 

FrV\IC'lDS  M'MblP  = 0.251SF  08 

INC  I L t r.C  r < NGk  T H ) = 1.485 


PO 

c 

V/U  (SIDEWALL) 

CN 

CX 

CMC4 

CL 

CO® 


90 I r ICF 

X/C 

CP 

MILTCAL  1 

Ijpr  eg 

1 .0000 

0.2599 

0.646 

51 

0.9500 

0.  1890 

0.677 

50 

0 . c 2 5 0 

0. 1325 

0.702 

49 

0.9000 

0.0667 

0.729 

47 

0.8600 

-0.0636 

0.784 

46 

0.5400 

-0.1191 

0.812 

45 

0.8200 

-0. 14 3b 

0 .843 

4 1 

0.7800 

-0.3376 

0.905 

42 

0.7600 

-0.3528 

0.929 

41 

0.7400 

-0.4526 

0.955 

40 

0. 7200 

-0.4834 

0.969 

39 

0.7000 

-0.5010 

0.579 

38 

0.6800 

-0.4962 

0.976 

37 

C .6600 

-0.4905 

0.973 

3 0 

0.6AU0 

-0.4830 

0.969 

35 

0.6200 

-0.4852 

0.972 

34 

0. 4000 

-0.5085 

0.980 

33 

0.5800 

-0.5613 

0 .998 

32 

0.5600 

-0.5422 

1.010 

31 

0.5400 

-0.6283 

1.035 

30 

0.6200 

-0.6  321 

1 .036 

29 

O.^.OOO 

-0.6466 

1.044 

28 

0.4750 

-0.6564 

1.047 

27 

C.4f 00 

-0.646  5 

1.042 

2 A 

0.4260 

-0.6485 

1.04  2 

2 5 

0.4000 

-0.6183 

1.028 

24 

0.37=0 

-0.6163 

1.026 

23 

0.3600 

-0.6039 

1.021 

22 

0.3260 

-0.5356 

1.016 

21 

0.3000 

-0.5833 

1.014 

1" 

0.2375 

-0.5850 

1.013 

18 

0. 22  c 0 

-0.6606 

1 .048 

17 

0.2000 

-C.75  11 

1.  108 

15 

0. 1 800 

-0.8164 

1.120 

1 5 

L.l'  CO 

-0.8 lrt7 

1.122 

14 

U. 1400 

-0.8179 

1. 122 

13 

0.1200 

-0.7957 

1.111 

12 

0.1000 

-0.7556 

1.093 

11 

0.0900 

-0.6844 

1.032 

10 

0.0800 

-0.6669 

1.049 

9 

0.0700 

-0.6377 

1.0  39 

a 

0.0600 

-0.6875 

1.061 

7 

0.0600 

-0.8095 

1.119 

5 

0.0600 

-0.8630 

1.144 

5 

0.0300 

-0.8156 

1.120 

3 

0.0100 

0 .4_>57 

0.949 

2 

0.00e  0 

0.0376 

0.  746 

1 

0.0000 

1.1045 

0.137 

53 

0.005  0 

0.8171 

0.376 

54 

0.0100 

0.5654 

0.510 

55 

0.0200 

0.2776 

0.642 

56 

0.0300 

0.0416 

0.  722 

57 

C.0400 

-O.01 16 

0.766 

58 

C.0500 

-0.0659 

0.789 

59 

0.0750 

-0. 1377 

0.8  20 

62 

0.2  000 

-0.3045 

0.393 

63 

0.2500 

-0. 3457 

0.911 

64 

0.3000 

-0.3505 

0.934 

65 

0.3600 

-0.4412 

0.951 

6* 

0.4  000 

-0.4340 

0.948 

67 

0.4600 

-0.3548 

0.9  31 

68 

e.'ooo 

-0.3650 

0.917 

6° 

0.5626 

-0.3*57 

0.903 

= 109. 09OS I A 
= 30.I4PSI 
-0  *0047 
= 0.32k 
=- .00129 
=-0.0489 
= 0.3259 
= 0.0072 


• I f I C E 

X/C 

C( 

M(IOCAL) 

TO 

0.  6-000 

-0.3723 

0.915 

71 

C .6500 

-0.3354 

0.900 

72 

0.7000 

-0.  1500 

0.321 

7 3 

C.7250 

-0.0283 

0.771 

74 

C .7500 

0 • 0C  33 

0.740 

75 

0.77c0 

0. 1349 

0.706 

To 

0.9000 

0.1FT8 

0.685 

77 

0. 32  c 0 

0.2165 

0.670 

7b 

0 . 0 500 

0.2390 

0.660 

79 

0. °0  30 

0.2544 

0.653 

30 

0.4500 

0.2570 

0.651 

T8  L jWF  8 

1.0000 

0.2555 

0.6  46 

STATIC  P8E5SUFFS  AT  C F I L I NG  A NO  FLOOR 


CEILING  fkOOK 


A/C 

( P 

u 

CP 

M 

-4.5000 

0.001 

0.762 

-0.001 

0.758 

-4. 2000 

0.014 

0.756 

0.011 

0.753 

-3.9000 

-0.002 

0.763 

0.  006 

0.759 

-3.4000 

0.010 

0.758 

0.007 

0.753 

-3.3000 

0.01 1 

0.758 

0.002 

0.761 

-3. 0000 

0.014 

0.756 

0.007 

0.759 

-2.7000 

0.012 

0.7  56 

0.005 

0.760 

-2.4000 

0.009 

0.755 

0.0  10 

0.757 

-2.1000 

0.001 

0.760 

0.010 

0.757 

-1.8000 

0.001 

0.762 

0.013 

0.753 

-l.'rOOO 

-0.002 

0.764 

0.010 

0.758 

-1.3500 

-0.002 

L‘,764 

-0.006 

0.7  64 

-1.2000 

-0.004 

0.765 

0.010 

0.757 

-1.0500 

-0.002 

0.762 

0.015 

0.757 

-0.9000 

-0.007 

0.76  = 

0.010 

0.758 

-0.7500 

-0.012 

0.766 

0.017 

0.755 

-0.65  00 

-0.016 

0.765 

0.012 

0.753 

-0.5500 

-0.012 

0.768 

0.010 

0.755 

-0.4*00 

-0.014 

0.766 

0.016 

0.751 

-0. 3500 

-0.020 

0.771 

0.011 

0.756 

-0.2500 

-0.027 

0.774 

0.004 

0.760 

-0. 1500 

-0.029 

0.774 

0.011 

0.758 

-0.0*00 

-P.032 

0.776 

0.012 

0.756 

0.0500 

-0.033 

0.775 

0.016 

0.756 

0 . 1 500 

-0.027 

0.772 

0.023 

0.754 

0.2500 

-0.031 

0.77  = 

0.021 

0.754 

0.3500 

-0.034 

0.773 

0.024 

0.7  = 3 

0.4500 

-0.030 

0.771 

0.014 

0.755 

0.5=00 

-0.026 

0.773 

0.013 

0.755 

0.6500 

-0.025 

0.770 

0.017 

0.756 

0. 7500 

-0.015 

0.77  1 

-0.014 

0.768 

0. 9000 

-0.011 

0.763 

0.014 

0.757 

1.0500 

-0.016 

0.767 

0.017 

0.756 

1.2000 

-0.01 1 

0.768 

0.018 

0.755 

1.3500 

-0. 0 1 2 

0.767 

0.015 

0.755 

1.5000 

-0.007 

0.765 

0.015 

0.756 

l .POOO 

-C.009 

0.765 

0.013 

0.754 

2.1000 

-0.005 

0.764 

0.013 

0.756 

2.4000 

-0.004 

0.764 

0.014 

0.766 

2.7000 

-0.004 

0.750 

0.003 

0.762 

A7-IS 


SUPFACF  PRtSSUFF  MEASURFMENTS 

R 'AN  NUMBER  =5001  TABLE  7,12 

SCAN  NUMBER  = 2 

CONF  l CUP  .AT  I ON  = OHCJJK 

Tf  ST  RACH  NUMPF8=  0.757 

PEYNCLDS  NUMBER  = 0.2529E  08 

INCirENCF(NURTHI=  1.742 

PO  =109.93PSIA 

Q = 30.  17PSI 

V/U  (SIDEWALL)  =0.0047 

CN  = 0.368 


CX 

=-.00243 

CMC4 

=-0.0485 

n 

= 0.3678 

COP 

= 0.0087 

TP  I F I C F 

X/C 

CF 

M(LOCAL ) 

UPPC9 

1.0000 

0.2533 

0.652 

ORIFICE  X/C  CF  M(LOCAL) 

51 

0.4500 

0.  1764 

0.635 

50 

0.9250 

0.1294 

0.706 

70 

0.6000  -0.3710  0.918 

49 

C.9000 

0.0718 

0.730 

71 

0.6500  -0.3332  0.903 

47 

C.8600 

-0.0559 

0.783 

72 

0.7000  -0.1373  0.818 

46 

C. 8400 

-0.1246 

0.814 

73 

0.7250  -0.0256  0.770 

45 

0.  3200 

-0.1947 

0.845 

74 

0.7500  0.0‘Fq  0.738 

43 

0.7800 

-0.3360 

0.907 

75 

0.7750  0.1402  0.704 

42 

0.7600 

-0.3920 

0.932 

76 

0.3000  0.1904  0.683 

4 l 

0.7400 

-0.4496 

0.  957 

77 

0.8250  0.2235  0.668 

40 

0.7200 

-0.4fc 19 

0.970 

78 

0.6500  0.2442  0.658 

39 

0.7000 

-0.4985 

0.977 

76 

0,9000  0,2 

57*  0.651 

38 

0.6800 

-0.4990 

0.978 

30 

0,9500  0 ,2t  44  0.649 

37 

0,6600 

-0.4949 

0.975 

TF  LOhcP 

1.0000  0.2533  0.652 

36 

0.6400 

-0.4900 

0.973 

35 

C.6200 

-0.49 29 

0.976 

34 

0 .6000 

-0.5056 

0.983 

33 

0.5000 

-0.5524 

1.004 

32 

0.5600 

-0.5440 

1.018 

31 

U.  5400 

-0.6250 

1.033 

STATI  C 

PRESSUP-  ES 

AT  CFILING  AND  FLOOR 

30 

0.5200 

-0.6334 

1.037 

29 

0.5000 

-0.6800 

1.059 

28 

C . *750 

-0.66  875 

1.052 

CFILINC, 

Floor. 

27 

0.4500 

-0 .6815 

1.058 

X/C 

CP 

M 

CP  M 

26 

0.4250 

-0.6525 

1.045 

-4.5000 

0.003 

0.761 

0.003  0.759 

25 

0.4000 

-0.6295 

1.035 

-4.2000 

0.014 

0.756 

0.003  0.760 

24 

C. 3750 

-0.6162 

1.029 

-3 . °000 

0.003 

0.763 

0.007  0.761 

23 

0.3500 

-0.598 1 

1.021 

-3.6000 

0.010 

0.758 

0.002  0.759 

22 

0.3250 

-0.5648 

1.006 

-3.3000 

0.01 1 

0.758 

0.005  0.762 

21 

0.3000 

-C. 5571 

1 .003 

-3.0000 

0.019 

0.755 

0.009  0.761 

17 

0.2375 

-0.8224 

1.121 

-2.7000 

0.01* 

0.756 

0.009  0.759 

18 

0.2250 

-0.8316 

1.127 

-2.4000 

0.012 

0.759 

0.010  0.759 

17 

G.2O00 

-0.6368 

1.132 

-2.1000 

0.00* 

0.760 

0.010  0.758 

l 6 

0. 1300 

-0.6*02 

1.135 

-l.EOOO 

0.003 

0.761 

0.012  0.756 

15 

0. 1600 

-0.6206 

1.127 

- L . 5000 

-0.004 

0.766 

0.010  0.758 

14 

0.1*00 

-0.6C80 

1.  121 

-1.3500 

-0.003 

0.764 

-0.009  0.768 

1 3 

0.1200 

-0.7700 

1.102 

-1.2000 

-0.004 

0.765 

0.019  0.757 

12 

0.1000 

-0.7619 

1.098 

-1.0500 

-0.001 

0.763 

0.017  0.756 

11 

0.0900 

-0.7836 

1.107 

-0.9000 

-0.005 

0.764 

0.015  0.756 

10 

0.0800 

-0.7E01 

1.106 

-0.7500 

-0.010 

0.767 

0.014  0.755 

9 

0.0700 

-0. b6 56 

1.147 

-0.6500 

-0.012 

0.767 

0.017  0.756 

8 

0.0600 

-0.9053 

1.  166 

-0.5500 

-0.0 1'4 

0.766 

0.014  0.754 

7 

0.0*00 

-0.9233 

1.177 

-o.=*oo 

-0.019 

0.770 

0.009  0.757 

6 

0.0400 

-0.9187 

1.177 

-0.  3500 

-0.022 

0.772 

0.013  0.757 

e 

0.0300 

-0.8424 

1.139 

-0.25CO 

-0.028 

0.775 

0.015  0.755 

3 

0.0100 

-0  .4982 

0.976 

-0. 1500 

-0.031 

0.777 

0.019  0.754 

2 

0.0050 

-0.0232 

0.  773 

-0.0500 

-0.037 

0.779 

0.020  0.754 

1 

0.0000 

1.1056 

0.136 

0.0*00 

-0.035 

Cn778 

0.028  0.751 

53 

0.00*0 

0.6567 

0.350 

0.1500 

-0.035 

0.774 

0.029  0.751 

56 

0.0100 

0.6045 

0.491 

0. 2500 

-0.036 

0.776 

0.024  0.751 

85 

0.0200 

0.3184 

0.625 

0.3500 

-0.033 

0.774 

0.033  0.750 

56 

C.03U0 

0. 1396 

0.703 

0.4500 

-0.030 

0.774 

0.024  0.752 

57 

0.0400 

0. 0327 

0.748 

0.*'  00 

-0.027 

0.775 

0.023  0.753 

58 

0.0500 

-C.0i47 

0.773 

0.6500 

-0.022 

0.769 

0.023  0.752 

59 

0.0750 

-0.0907 

0.801 

0.7500 

-0.019 

0.771 

-0.013  0.763 

82 

0.2000 

-0.2715 

0.379 

0.9000 

-0.021 

0.769 

0.024  0.752 

63 

0.2500 

-0.3204 

0.901 

1.0500 

-0.018 

0.770 

0.026  0.753 

64 

(,.3000 

-0.3723 

0.924 

l. 2000 

-0.01 3 

0.768 

0.026  0.752 

65 

0. 3*00 

-0.4035 

0.937 

1.3500 

-0.011 

0.769 

0.024  0.752 

86 

0.4000 

-0.4114 

0.939 

1.5000 

-0.006 

0.767 

0.022  0.753 

57 

0.t500 

-0.3729 

0.921 

1.8000 

-0.007 

0.768 

0.024  0.752 

6 8 

O.*000 

-0.34* 1 

0.907 

2.1000 

-0. 009 

0.76B 

0.023  0.753 

69 

0.5625 

-0.3504 

0.910 

2.4000 

-0.003 

0.764 

0.019  0.755 

/ 

2.  1 000 

-0.014 

0.767 

0.008  0.760 

A'M(> 


T' 


SUFFACE  PPESSUff  yf  ASU  PE  ME  NT  $ 
PUN  NUMP.fP  =5001 

SCAN  NUMbfiP  = 3 

COMF  K.UF  AT  ION  = DHCJJK 

Tc  S T MACH  NUMRE»=  0.757 
PEYNOLOS  NUMPEP  = 0.2537F 
T,NCirtNCEINCCTH)=  2.011 


TABLE  7.13 


OB 


PO 

0 


= 109  .9  3P  S I A 
= 30.17PSI 


V/U 

(SILEwALL)  =0.0047 

CN 

= 0.403 

CX 

=-.00442 

C MC4 

=-0.0476 

CL 

= 0.4026 

COP 

= 0.0097 

■1C  ! F IC.F 

x/= 

CP 

MUOCAL  » 

iiPPH1' 

1.0000 

0.2492 

0.655 

DPI  F I CE 

x/r 

CP 

MIL7CAL I 

51 

0.C5OO 

0.  175P 

0 .636 

TO 

0.673073 

-0.3615. 

0.915 

FJ 

0.9290 

0.  1272 

0.707 

71 

0.6500 

-0.3246 

0.900 

A 9 

0. 5000 

O.0676 

0.733 

72 

0.7000 

-0.  1353 

0.819 

97 

0.3600 

-0.0496 

0.783 

73 

0.7250 

-0.  02  00 

0.770 

96 

0.3400 

-0.1195 

0.812 

74 

0.7500 

0.0c39 

0.735 

4 = 

0. 3200 

-0.1616 

0.843 

75 

0.7750 

G. 1459 

0.700 

4 3 

0.7600 

-0.3315 

0.904 

77 

0.3000 

0.1972 

0.678 

42 

0.7600 

-0.3635 

0.931 

77 

0.8250 

0.2276 

0.665 

41 

C. 7400 

-0.4467 

0.954 

78 

C.8500 

0.2506 

0.655 

4 J 

1.7200 

-0.46  34 

0.97  1 

79 

0.9000 

0.2667 

0.648 

35 

0.7000 

-0.44  35 

0.  977 

30 

0.°500 

0.2684 

0.647 

35 

0.6600 

-0.4592 

0.979 

tf  icwm 

1 .0000 

0.2492 

0.655 

3 7 

0.4600 

-O.4C35 

0.976 

34 

0.4400 

-0.4625 

0.972 

35 

0.4200 

-0. 4866 

0.975 

34 

0.4000 

-0.5059 

0.932 

33 

C.58U0 

-0.5532 

1 .004 

32 

0.5600 

— 0 . 6 4 it 

1.017 

31 

0. 5400 

-0.4344 

1.037 

30 

0.6200 

-0.6495 

1 .044 

STATIC  P8F  SSUSf  S , 

AT  CEILING 

A NO  FLO( 

29 

0.5000 

-0.6.6  38 

1.059 

2° 

0.47=U 

— 0. 6 643 

1.058 

CEILING 

Floor 

29 

0.4500 

-0.4634 

1.059 

x/r 

CP 

N 

CP 

M 

26 

0.42=0 

-0.6f.80 

1.048 

-4.5000 

0.008 

0.758 

-0.001 

0.762 

2 6 

0.4000 

-0.6325 

1 . 036 

-4.2000 

0.021 

0.754 

0.006 

0.759 

24 

0.37=0 

-0.6036 

1.022 

-3.9000 

-0.000 

0.763 

0.005 

0.760 

2 3 

0.3500 

-0.5774 

1.011 

-3.6000 

0.015 

0.756 

0.007 

0.759 

22 

0. 3250 

-0.5253 

0.990 

-3. 3000 

0.016 

0.756 

0.009 

0.761 

21 

C.3000 

• 

1 

0 .994 

- 3 . 0000 

o.oie 

0.7  = 4 

0.011 

0.760 

19 

0.2  37  = 

— 0 • b **  f* 

1.147 

-2.7000 

0.015 

0.7  56 

0.011 

0.7=9 

13 

0.2250 

-0.67=4 

1.150 

-2.4000 

0.014 

0.757 

0.0  10 

0.758 

17 

0.2001' 

-0.362C 

1.159 

-2. 1000 

0.001 

0.761 

0.010 

0.758 

14 

C. 1900 

-0. 6622 

1.159 

-1.8000 

0.001 

0.762 

0.003 

0.758 

1 5 

c.14.90 

-0.6723 

1.149 

-l.=000 

-0.001 

0.763 

0.013 

0.756 

14 

L. 1400 

-0.6864 

1.157 

-1.3=00 

0.001 

0.762 

-0.009 

0.766 

1 3 

0. 1200 

-0.5400 

l .163 

-1.2000 

0.000 

0.762 

0.016 

0.756 

12 

0 . 1000 

-l".  8=  10 

1.161 

-l.Of 00 

0.002 

0.763 

0.022 

0.755 

1 1 

I-  . 0 400 

-0.8791 

1.156 

-o.«ooo 

-0.002 

0.763 

0.018 

0.756 

10 

0.0800 

-0.9O38 

1.168 

-0.7500 

-0.01 1 

0.767 

0.019 

0.753 

9 

0 . 0700 

-0.6  336 

1.  132 

-0.6=00 

-0.004 

0.766 

0.019 

0.756 

3 

0.0600 

— 0.  9=45 

1.194 

-0.5500 

-0.014 

0.768 

0.020 

0.753 

7 

0.0= 00 

-0.4736 

1 .204 

-0.4500 

-0.020 

0.770 

0.013 

0.756 

C.0400 

-0.9737 

1.204 

-0.3500 

-0.02= 

0.772 

0.019 

0.754 

c 

0.03  10 

-0  .S'1 1 7 

1.161 

-0.2500 

-0.030 

0.777 

0.024 

0.7  = 2 

3 

C.0100 

-C.5721 

l .009 

-0. 1=00 

-0.036 

0.778 

0.023 

0.752 

0.00=0 

-0 .064  1 

0.789 

-0.0500 

-0.034 

0.779 

0.029 

0.749 

1 

0.0000 

1 .Of  92 

0.158 

O.U=OC 

-0.0=0 

0.779 

G.032 

0.749 

5 * 

0. 0040 

0.8 4 4t 

0.333 

0.1500 

-0.032 

0.775 

0.036 

0.747 

S4 

0 . 0 1 0 U 

0.6440 

0.  466 

0.2500 

-0.036 

0.777 

0.030 

0.748 

5S 

0.0210 

0.3609 

0.606 

0.3500 

-0.033 

0.776 

0.038 

0.747 

5 ^ 

0.0300 

0.  1768 

0.636 

0.4500 

-0.038 

0.776 

0.026 

0.750 

c>  7 

0.0400 

0.06  49 

0.732 

0.5500 

-0.024 

0.77  = 

0.028 

0.750 

0.0500 

0.0122 

0.757 

o.65or 

-0.028 

0.774 

0.030 

0.749 

0.07' 0 

-0.046  3 

0.737 

0.7500 

-0.024 

0.774 

-0.005 

0.764 

'>2 

O.2000 

-0. 24  1 0 

0. 364 

0. 9000 

-0.023 

0.771 

0.027 

0.7  = 0 

r 3 

0.  2 5 00 

-0.  il>  14 

0.336 

1 . 0=00 

-0.019 

0.770 

0.032 

0.749 

VA 

0.3030 

-0.3428 

0.909 

1.2000 

-0.012 

0.769 

0.034 

0.749 

* i> 

0.3400 

-0.3845 

0.927 

1. J500 

-0.014 

0.770 

0.027 

0.7  = 1 

tS 

C « *.  300 

-0 . 3t  57 

0.928 

1.5000 

-0.013 

0.768 

0.030 

0.750 

*»7 

0.4400 

“0 .3=77 

0.911 

l . 8000 

-0.014 

0.769 

0.035 

0.748 

o.=ooo 

-0.3256 

0.901 

2.1000 

-0.010 

0.767 

0.030 

0.749 

A i 

0.5625 

-0.3205 

0.902 

2.4000 

-0.004 

0.76  = 

0.027 

0.752 

2.7000 

-0.013 

0.767 

0.0  14 

0.756 
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SURFACE  PRESSURE  MEASUREMENTS 

RUN  NUMR6H  =<,<517  TABLE  7.14 

SCAN  *J(JM'?F«  = 8 

niKf  IOIJOATION  = DHCJJK 

Tr  ST  MACH  M|M8E»  = 0.754 

RFYNdLOS  NiJMRCp  = 0.2537F  08 

I NT  T n E NC<-  ( NOB  TH)=  2.81? 

°J  =1C9.00PSIA 

0 = 29.9RPSI 

V/'l  < S t Or  <5A|  |.  ) =0.0036 

rN  = 0.461 

cx  =-.oo«8° 

CMC.4  =-0.0438 

Cl  = 0.4614 

Cr'P  =0.0114 


rp I r r^r 

x/c 

CP 

“(LOCAL  1 

ipPF  p 

1 . 1000 

0.  7601 

0.347 

1 

0.  G5  00 

0.1  «6f> 

0.380 

«o 

J.  °7S0 

0.  1 ?PP 

0.  701 

OR  I E If  F 

X/C 

CP  H(LirAl) 

40 

0.0000 

0. 0747 

0.728 

70 

0. 

FOOO  -0 

. 7327 

0.900 

4 7 

0. 8600 

-0.0660 

0.  782 

71 

0. 

6500  -0 

. 2976 

0.«85 

4 l. 

0.  84C  o 

-0.  1207 

0.810 

7? 

0. 

7000  -0 

.1212 

0.  31  1 

4 4 

0.8700 

-0.1886 

0.  370 

7? 

0. 

7250  -0 

.0167 

0.765 

4?. 

0.  7800 

-0.  3263 

0.  Pop 

74 

0. 

7500  0 

.0777 

0.727 

4? 

C. 7600 

-0.  3° 2 8 

0.023 

76 

0. 

7760  a 

.1515 

0.  695 

0.7400 

-0.4384 

0.046 

76 

0. 

8000  0 

.1957 

0.  676 

40 

0. 7200 

-0.4736 

0.  361 

77 

0. 

8250  0 

. 2294 

0.661 

? ° 

0.7000 

-0.4117 

0.968 

78 

0. 

8500  0 

. 2675 

0.650 

7 ft 

0 • 6 P 00 

-0 . 4 ° <30 

0.967 

7° 

0. 

°000  0 

.2631 

0.646 

77 

0.6600 

-0.4868 

0.  365 

80 

0. 

9500  0 

. 2675 

0.644 

? 6 

0.6400 

-0.4870 

0.  963 

T F L'lwF  8 

1 . 

0000  0, 

.2601 

0.647 

7 4 

0.6200 

- 1.4000 

0.067 

74 

C.  6000 

-0. 50  <8 

0.973 

7 7 

0.KO00 

—0.8444 

0.  101 

? ? 

0.6600 

-0. 8886 

1 . 00° 

31 

0. c400 

-0.6714 

1 . 023 

static 

PR F s SUP 

5 S AT  CFILING 

ANO  FLOUR 

30 

0.8700 

-0.6471 

1 . 033 

?c 

0. 6300 

-0.6877 

l.  342 

mi  iNr, 

FLOOR 

?c 

0.4760 

-0.663 0 

1.045 

X/C 

f p 

M 

CP 

M 

? 7 

U. 4800 

-0.6407 

1. 030 

-4.5000 

0.  108 

0.756 

0.  )10 

0.756 

?6 

0.4280 

-0.6166 

1 .024 

-4.2000 

0.020 

0.750 

O.OOP 

0.755 

2 4 

0.4000 

-0.684? 

1. 000 

-7.9 000 

0.000 

0.759 

0.015 

0.754 

24 

0.7780 

-0.8334 

0.088 

-7.6000 

0.018 

0.751 

0.  006 

0. 75  6 

27 

0.7600 

-0.3004 

0.  178 

-7.3000 

0.014 

0.767 

0.011 

0.764 

22 

0. 3760 

-0.4936 

0.972 

-3.0000 

0.018 

0.74° 

0.018 

0.751 

?1 

0.7000 

-0.  7647 

1 .0°2 

-7.7000 

0.024 

0.  750 

0.016 

0.752 

1 c 

0.2778 

-0.0727 

1.  191 

-2.4000 

0.014 

0.767 

0.021 

0.751 

? 8 

0.7760 

— 0 . <5  7 2 <1 

1 . 1°3 

-2.1000 

0. 01  3 

0.754 

0.024 

0.  749 

1 7 

0. 7000 

-C. 9800 

1.108 

-l.arco 

0.004 

0.755 

0.028 

0.748 

1* 

0. 1 n0J 

-0. 9867 

1.  701 

-1  .5 100 

0.004 

0.758 

0.  026 

0.747 

IS 

0. 1 60 0 

-0.  opaq 

1 . 203 

-1 .3500 

0.007 

0.  758 

0.014 

0.754 

14 

0.1400 

-0.9983 

1.  70° 

-1 .2000 

0.003 

0.75° 

0.03? 

0.745 

^ 3 

0.1 700 

-1.0029 

1.  210 

-1 .0500 

0.001 

0.750 

0.  031 

0.746 

1 2 

0. 1000 

-1.0170 

1.216 

-0.9000 

-0.006 

0.  761 

0.033 

0.744 

11 

o.o°oo 

-1.0047 

1.  208 

-0.7600 

-0.008 

0.76  7 

0.  028 

0.74  7 

1 0 

o.o°oo 

-1.0267 

1.  219 

-0.6C00 

-0.013 

0.764 

0.  031 

0.74  5 

c 

0. 0700 

-1.0760 

1.224 

-0.6600 

-0.01  1 

0.767 

0.028 

0.747 

c 

0.0600 

-1 .0688 

1. 240 

-0.4600 

-0.016 

0.766 

0.031 

0.  746 

7 

0. 0800 

-1 . 0667 

1.2  39 

-0.760J 

-0.074 

0.768 

0.031 

0.746 

f, 

0.0400 

-1. 0306 

1.248 

-0.2800 

-0.024 

0.76° 

0.  03? 

0.74  5 

4 

O.O’OO 

-0.0041 

1.  203 

-0.1 «00 

-0.07J 

0.777 

0.  075 

0.744 

3 

0.0100 

-0. 6046 

1.056 

-0.0500 

-0.033 

0.  777 

0. 040 

0.74? 

2 

0.0060 

- J. 1084 

0.  841 

0.0500 

-0.031 

0.773 

0.039 

0.741 

1 

0. 0000 

1.0614 

0.  1 89 

0. 1 500 

-0.036 

0.774 

0.046 

0.  740 

S l 

0. 0080 

0.Q?64 

0.303 

0.2500 

-0.036 

0.  774 

0 o 047 

0.74  1 

44 

0.0! JO 

0.697] 

0.  447 

0.7800 

-0.034 

0.777 

0.  044 

0.741 

sc 

0.0700 

0.4133 

0.  5 7° 

0.4500 

-0.027 

0.770 

0.043 

0.741 

S* 

0.0700 

0. 7166 

0.658 

0.r'c00 

-0.025 

0.  769 

0.  040 

0.742 

4 7 

0.0400 

0.1401 

0.7  00 

0.6600 

-0.021 

0.769 

0.04? 

0.740 

Sft 

0.0800 

0.  09  7 1 

0.721 

0.7600 

-0.010 

0.  766 

-0.006 

0.762 

Sc 

0.0760 

0.0047 

0.  758 

0.0000 

-0.016 

0. 766 

0.  036 

0.742 

S? 

0.2000 

-0. 1«93 

0.840 

1 . 0500 

-0.01  6 

0.766 

0.  077 

0.743 

63 

0 • 2800 

-0. 7463 

0.864 

1 .2000 

-0.014 

0.765 

0.038 

0.743 

44 

0.7000 

-0. 1076 

0.  387 

1.3500 

-0.01  1 

0.76  7 

0.  04  1 

0.  743 

f,  4 

0. 3600 

-0.3418 

0.  °04 

1.5  100 

-0. 005 

0.76? 

0.032 

0.745 

64 

0.4000 

-0.  3437 

0.905 

1 .8000 

-0.007 

0.762 

0.037 

0.743 

hi 

0.4800 

-0. 31 88 

0.  307 

7.1 000 

-0.006 

0.763 

0.032 

0.74  5 

4 « 

0.6  )00 

-0. 7074 

0.  887 

2.4000 

-0.003 

0.  761 

0.  030 

0.747 

/ 0 

0.6676 

-0.  1006 

0.88° 

2.7000 

-0.0)6 

0.766 

0.021 

0.751 

( ‘ s.  . - • 
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SURFACF  PPRSSURF  M F ASUP  FR  FNT  S 
RUN  NUR8PR  = 4978 

SCAN  NUMBER  = 1 TABLE  7 

CONFIGURATION  = OHCJJK  

TFST  MACH  NUMBFP  = 0.751 
P CVNOL  OS  NURRFP  = 0.2614F  08 
I NC! DFNCP I NORTH)*  3.034 


PO 

0 

V/U  (SIOFWALL) 

CN 

CX 

CMC4 

CL 

COP 


OR  I F 1CF 

X/C 

CP 

R(L  1CAL  ) 

TF  UPPER 

1 .0000 

0.2790 

0.  636 

61 

0.9500 

0.193ft 

0.67? 

50 

0.9250 

0.1382 

0.697 

49 

0.9000 

0.0712 

0.726 

47 

0. 8600 

-0. 0454 

0.778 

46 

0.8400 

-0.1118 

0.806 

45 

0.8200 

-0.1855 

0.  335 

43 

0. 7800 

-0. 3211 

0.892 

42 

0.7600 

-0.7799 

0.914 

41 

0.  7400 

-0.4256 

0.935 

40 

0.7200 

-0.4648 

0.951 

79 

0.7000 

-0.4722 

0.956 

78 

0.6PC0 

-0.4763 

0.958 

77 

0.6600 

-0.4735 

0.956 

3ft 

0.6400 

-0.4716 

0.  °55 

35 

0.6200 

-0.4806 

0.060 

34 

0.6000 

-0.4928 

0.965 

33 

0. 6800 

-0. 5349 

0.48? 

72 

0. 5600 

-0. 564? 

0.905 

71 

0.5400 

-0.5800 

1. 004 

70 

0. 5200 

-0. 5821 

1.006 

29 

0.5000 

-0.5877 

1.007 

28 

0.4750 

-0.5877 

1.006 

27 

0. 4500 

-0.  5302 

0.081 

26 

0.4250 

-0.5260 

0.  980 

25 

0. 4000 

-0.4724 

0.957 

24 

0.3760 

-0.4949 

0.966 

23 

0.3500 

-0.6796 

1.047 

2? 

0.3250 

-1.0717 

1.216 

21 

0.3000 

-1.0589 

1.231 

19 

0.2375 

-1.0787 

1.248 

1« 

0.2250 

-1.092? 

1.254 

17 

0.2000 

-1.1127 

1.261 

1ft 

0.  1 «00 

-1.1221 

1.264 

15 

0.1600 

-1.1296 

1 . 269 

14 

0.1400 

-1.1360 

1. 271 

17 

0. 1200 

-1.1410 

1.27? 

12 

0.1000 

-l. 1481 

1.275 

1! 

0.0900 

-1.1235 

1.264 

10 

0.0800 

-1.1 790 

1.273 

9 

0.0700 

-1.1462 

1.2  76 

A 

0.0600 

-1.1597 

1.283 

7 

0.0500 

-1.1665 

1.288 

6 

0.0400 

-1.1628 

1.  ’8ft 

5 

0.0300 

-1.0446 

1.  221 

3 

0.01  00 

-0. 8470 

1.127 

p 

0.0060 

-0.7354 

0.  899 

1 

0.0000 

1.0276 

0.  225 

53 

0.0050 

0.9791 

0.26? 

54 

0.0100 

0. 7648 

0.403 

55 

0.0200 

0.4951 

0.  540 

5ft 

0.0900 

0.7123 

0.623 

6 7 

0.0403 

0.2225 

0.661 

58 

0. 0500 

0.1529 

0.691 

69 

0.0750 

0.0  746 

0.  724 

6? 

0. 2000 

-0.1470 

0.316 

ft  3 

0.2500 

-0. 2003 

0.341 

64 

0.3000 

-0.2543 

0.  364 

65 

0. 3500 

-0.299? 

0.833 

5ft 

0.4000 

-0. 3140 

0.  890 

67 

0.4500 

-0.2862 

0.370 

68 

0.  5C00 

-0.2760 

0.875 

69 

0.5625 

-0.2741 

0.869 

=!09.QftPSIA 
= 29.8TPS1 
=0. 007ft 
= 0.534 
= -.01 7 P8 
=-0.0794 
= 0.574? 

= 0.0147 


OP  IT  JCF 

x/r. 

CP 

u ( L 1C  A L ) 

7 0 

0. 6000 

-0.3087 

0.  804 

71 

0.6500 

-0. ’823 

0.374 

72 

0.7000 

-0.1 1 0“ 

0.80’ 

77 

0.7250 

-0.0033 

0. 759 

74 

0. 7900 

0. 0364 

0.720 

75 

0.7750 

0.1597 

0.  689 

7ft 

0. »ono 

0. 2074 

0.669 

77 

0.8230 

0.237! 

0.656 

78 

0. 8500 

0.2687 

0.647 

79 

0.  9000 

0.2706 

0.54? 

“0 

0.9500 

0. ’724 

0.641 

TF  Lf'WFR 

1 .0000 

0.  279Q 

0.576 

STATIC 

PRESSURES 

AT  CEILING  ANO 

FLO  OP 

C F I L INC, 

flo&r 

x/r 

CP 

4 

CR 

M 

-4.5 000 

0.014 

3.  751 

O.OOP 

0.753 

-4.2000 

0.019 

0.  750 

0.  020 

0.  74  6 

-7.9000 

-0.001 

0.757 

0.  )1  7 

0.750 

-3.6000 

0.019 

0.  748 

0.019 

0.76  1 

-3.3000 

0.020 

0.74P 

0.  112 

0.751 

-7.0000 

0.023 

0.747 

0.01  8 

0.749 

-2.7000 

0.017 

0.748 

O.O'O 

0.747 

-2.4000 

0.0!  7 

0.760 

0.02? 

0.  746 

-2.1000 

0.0Q9 

0.  752 

0.026 

0.745 

-1  .8000 

0.006 

0.  754 

0.031 

0.742 

-1 .c000 

0.003 

0.  766 

0.  J30 

0.743 

-1 .3500 

-0.002 

0.  75“ 

0.014 

0.750 

-1 .2000 

-0.00? 

0. 76P 

0.03? 

0.742 

-1.0500 

-0.002 

0. 757 

0.042 

0.73“ 

-0.9000 

-0.004 

0.  758 

O.O’O 

0.730 

-0. 7500 

-0.008 

0.760 

0.04? 

0.741 

-0.6600 

-0.015 

0.764 

0.042 

0.738 

“0 , 66 JO 

-0.01 p 

0.  76? 

0.  039 

0.741 

-0.4600 

-0.020 

0.764 

0.042 

0.736 

-0.7500 

-0.026 

0.  768 

0.039 

0.740 

-0.2600 

-0.029 

0.768 

0.039 

0.742 

-0. 1500 

-0. 035 

0.770 

0.042 

0.739 

-0.0500 

-0.039 

0.773 

0.34  7 

0.736 

0.0C00 

-0.037 

0.772 

0.061 

0.736 

0. 1500 

-0. 030 

0.  731 

0.063 

0.734 

0.2600 

-0.034 

0.37  3 

C.  050 

0.735 

0.3600 

-0.0’4 

0.37? 

0.053 

0.735 

0.4600 

-O.C’l 

0.  768 

0.147 

0.736 

0.6500 

-0.02° 

0.7  6“ 

0.  04“ 

0.736 

0.6600 

-0.027 

0.763 

0.  343 

0.73  7 

0.7600 

-0.019 

0.  764 

-0. 004 

0.768 

0.6000 

-0.015 

0.761 

0.04' 

0.73P 

1 . 06  00 

-0.017 

0 • 764 

0.  047 

0.77  7 

1 . ’900 

-0.01 0 

0.  760 

0.  14  ’ 

0.739 

1 . 3500 

-0.01  3 

0. 762 

0.  ) 4 0 

0.778 

1 .c000 

-0. 006 

0.  759 

0. 043 

0.778 

1 .POOO 

-0.01? 

0.780 

0.041 

0.741 

2.1 000 

— 0 . 0 06 

0.76  3 

0.  I’O 

0.  740 

2.4000 

-0.003 

0.  764 

0. 1’1 

0.74’ 

2.7000 

-0.006 

0.767 

0.019 

0.748 

15 
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SURFACT  PRESSURF  MEASUPFMFNTS 
RUN  NUMBER  = 4938 

SCAN  NUMBFR  = ? 

CONE I GUP AT  I UN  = OHCJJK 
TEST  MACH  NUMBER  = 0.75? 
RcYNriLr>S  NUMBER  = o.25?OF  09 
I NC  1 1ENCC  ( NC1R  TH  ) = 5.057 


P3 

0 

V/U  ( S I OF  WALL ) 

CN 

CX 

CMC  5 

CL 

COP 


HK 1 F icr 

X/C  CP 

M(  LOCAL! 

TF  UPPT-P 

1.0000  0.’791 

0.639 

SI 

0.0500  0.1821 

0.691 

so 

0.6250  0.1 ’62 

0.705 

40 

0.0000  0.0617 

0.731 

47 

0. 9600  -0.0579 

0.781 

46 

0.«500  -0. 1?58 

0.  909 

4 S 

0.9?00  -0.1877 

0.836 

4 3 

0.7800  -0.3125 

0.389 

4? 

0.7600  -0.3618 

0.909 

4 1 

0.  7500  -0.  502  ’ 

0.927 

40 

0.7200  -0.5237 

0.937 

■JO 

0.7000  -0.5359 

0.941 

1 p 

C.6P00  -0.5328 

0.  940 

*7 

0.6600  -0.5199 

0.934 

36 

0.6500  -3. 5199 

0.932 

3 S 

0.6?00  -0.5155 

0.932 

34 

0.6000  -0.5153 

0.932 

3? 

0. 5900  -3.5339 

0.940 

? 7 

0.5600  -0.5202 

0.935 

31 

0.5500  -0.5238 

0.9  37 

30 

O.R?00  -0.5135 

0.934 

?° 

0.5000  -0.5199 

0.937 

?« 

0.  5750  -0.5658 

0.  347 

0.5500  -0.6070 

1.018 

?f 

0 • 5 2 c 0 -1.0516 

1 . 225 

74 

0.5000  -1.2055 

1.313 

?u 

0.3750  -1.2050 

1.314 

?3 

0.3500  -1.303’ 

1.313 

?? 

0.  3250  2076 

1.315 

? ! 

0.3000  -1.2155 

1.318 

1 S» 

0.2375  -1.2225 

1.321 

i* 

0.2250  -1.2371 

1.328 

] 7 

0.2000  -1.2330 

1.  327 

1 * 

0.19JO  -1.2565 

1.736 

! S 

0.1600  -1.256? 

1 . 335 

1 4 

0.»500  -1.2557 

1 .729 

1? 

0.1700  -1.2536 

1.333 

1 2 

O.'OOO  -1.7467 

1.7  76 

i i 

0.0900  -1.2245 

1.  32’ 

1 0 

0.0900  -1.2424 

1.  732 

c 

0.0700  -1.2231 

1.  ’21 

p 

0.0600  -1.2312 

1.326 

7 

C. 0500  -1.7361 

1.320 

6 

0.0400  -1.2367 

1.328 

S 

0.0300  -1.1560 

1.283 

3 

0.0100  -0.9520 

1.179 

7 

0.0050  -0.47Q9 

0.8  37 

I 

0.  0000  0.9654 

0.  274 

s 3 

0.0050  1.0307 

0.  220 

1 4 

0.0100  0 • 9469 

0.  355 

4 a 

0.0200  0.5977 

0.491 

0.0300  0.4261 

0.573 

4 7 

0.0*  13  0.  3237 

0.619 

O.O'OU  0.7541 

0.550 

0.0750  j.l<a6 

0.686 

),  700!  - J.  )6  75 

0.796 

) -0.1346 

0.914 

. "TOO  - 1 065 

0.  ’36 

. -6  -0  -0.  7706 

0.  955 

...  >1  -0.  »611 

0.  963 

. i J - ??«*8 

0.  957 

0.  954 

- J.260'3 

0.  963 

= 1 09 . 9 3P  $ 1 A 
= 29.91PSI 
=0.0036 
= 0.659 
=-.01932 
=-0.0510 
= 0.6592 
= 0.0293 


tp if icf 

X/C 

CP 

«M  LOCAL) 

TO 

0.6000 

-0.2806 

0.877 

71 

0.6600 

-0. 2674 

0.971 

7? 

0.7000 

-0.1047 

0.301 

73 

0. 7?60 

0. 0000 

0.  J 57 

74 

0.7500 

0.0976 

0.  71  8 

75 

0.7760 

0.1660 

0.687 

76 

0.9000 

0.2179 

0.565 

77 

0.8260 

0.2493 

0.651 

7 ft 

0. “600 

0.272? 

0.641 

70 

0.9000 

0. 2325 

0.636 

« J 

0.9600 

0.2?95 

0.637 

TF  10WFP 

1.0000 

0. 2701 

0.638 

STATIC  PR 

E S SURE  S 

AT  Cc It ING  AND 

FLOOR 

C F 1 L ING 

Floor 

X/C 

CP 

M 

CP 

M 

-4.6003 

0.012 

0.  75? 

0.010 

0.753 

-4.2000 

0.022 

0.767 

0.015 

0.751 

-7.0000 

-0.00’ 

0.759 

0.015 

0.751 

-3.6000 

0.020 

0.  769 

0.01  3 

0.752 

-3.3000 

0.01  9 

0.760 

0.014 

0.761 

-3. 0000 

0.021 

0.769 

0.015 

0.750 

-2.7000 

0.3?? 

0.769 

0.022 

0.748 

-7.4000 

0.018 

0.750 

0.025 

0.746 

-2.1000 

0.012 

0.  753 

0.032 

0.744 

-1 .8000 

-0.00? 

0.768 

0.  036 

0.743 

-1 . 5000 

0.  000 

0.758 

0.  041 

0.740 

-1 .’600 

0.006 

0.756 

0.013 

0.751 

-1 .2000 

-0.00’ 

0.759 

0.  039 

0. 74  0 

-1 .0600 

-0.  006 

0.761 

0.043 

0.737 

-0.9000 

-0. 009 

0.76] 

0.  14  9 

0.736 

-0.7500 

-0.01 2 

0.763 

0.  14  = 

0.  738 

-0.6=00 

-0.01  7 

0.  76  * 

0.049 

0.736 

-0.6600 

-0.026 

0.768 

o.04e 

0.737 

-0.4600 

-0.024 

0.763 

0.  060 

0.737 

-0.7600 

-0.03? 

0.  772 

0.050 

0.736 

-0.2500 

-0.0’6 

0.772 

0.  056 

0.733 

-0.1600 

- 0.045 

0.776 

0.057 

0.734 

-0.C6G0 

-0. 044 

0.776 

0.061 

0.73? 

0.06 CO 

-0.047 

0.777 

0.  060 

0.733 

J. 1600 

-0.044 

0.  776 

0.066 

0.730 

0.2C00 

-0.067 

0.777 

0.064 

0.731 

0. 3500 

-0.061 

0.776 

0.  070 

0.728 

0.4600 

-0.  037 

0.77  3 

0.06’ 

0.73? 

0.5600 

-0.036 

0.777 

0.060 

0.73  2 

0.6  60  ) 

-0. 030 

0.  77  0 

0.05? 

0.735 

0.7600 

-0.078 

0.  769 

-0.003 

0.760 

0.9000 

-0.021 

0.767 

0.  061 

0.736 

1.0600 

-0.020 

0.  766 

0.058 

0.733 

1 .2000 

-0.019 

0.766 

0.  061 

0.73? 

’ . ’500 

- J.  026 

0.767 

0.  063 

0.736 

1.6001 

-0.016 

0.  763 

0.  050 

0.736 

> .9000 

-0.0?? 

0. 76c 

0.  064 

0.734 

» 000 

-0.  11  6 

0.763 

0.  046 

0.738 

2.4000 

-0.007 

0.  76  0 

0.  O’ 7 

0.742 

2.7000 

-0.31 6 

0.764 

0.026 

0.  746 

J 
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SUFFACP  PRESSURE  MFASUREMtMTS 
FUN  MJMhER  =4999 

SCAN  NUMBER  = 1 

f.  UNF  I G UR  AT  1 ON  = OHCJJK 

TEST  MACH  NUMBERS  0.806 
PEYNPIOS  NUMBER  = 0.2487E 
I NC I CE  NCE ( NUR  TH I = 1.465 
PO 
0 

V/U  (SIDEWALL) 


09 


CN 

cx 

CMC4 

CL 

LDP 


=1 05.03PSI A 
= 3I.I4PSI 
=0.0044 
= 0.338 
=0.00366 
=-0.0572 
= 0.3379 
= 0.012  3 


TABLE  7 


PP  I c IC  E 

X/C 

CP 

Ml  LOCAL  ) 

Tc  UPPF-i 

1.0000 

0.2493 

0.  695 

51 

0.9500 

0. 1932 

0.720 

50 

0.9250 

0.1501 

0.740 

49 

0.9000 

0.0984 

0.763 

47 

0.8600 

0.0042 

0.807 

46 

0.9400 

-0.0483 

0.831 

45 

0.9200 

-0.1143 

0.861 

43 

0.7800 

-0.2173 

0.908 

42 

0.7600 

-0.  2663 

0.9  32 

41 

0.7400 

-0.3017 

0.950 

40 

0.7200 

-0.3320 

0.965 

39 

0.7000 

-0.4001 

0.998 

38 

0.6800 

-0.5639 

1.069 

37 

C.6600 

-0.8401 

1.224 

36 

0.66Q0 

-0.8668 

1.  238 

35 

0.6200 

-0.8685 

1.242 

34 

0.6000 

-0.8742 

1.246 

33 

0. 5800 

-0.8750 

1.245 

32 

0.5600 

-0.8466 

1.231 

31 

C . 56  00 

-0.8348 

1.226 

30 

0.5200 

-0.  80  IP 

1.209 

29 

0.5000 

-0.7943 

1.204 

28 

0.4750 

-0.7916 

1.201 

27 

0.4500 

-0.8045 

1.207 

26 

C.4250 

-0.7415 

1.201 

25 

0.6000 

-0.7732 

1.1  96 

24 

0.3750 

-0.7683 

1.192 

23 

0.3500 

-0.7495 

1 .1  94 

22 

0.3250 

-0.7475 

1.  184 

2 1 

0.3000 

-0.7489 

1.184 

19 

0.2  37c 

-0.7627 

1.178 

IP 

0.2250 

-0.7613 

1.  178 

17 

0.2000 

-0.7521 

1.173 

16 

0. 1 900 

-0.7389 

1.  165 

1 5 

0.1100 

-0.7157 

1.153 

14 

0.1400 

-0.6928 

1.142 

13 

0.1200 

-0.6606 

1.126 

12 

0.1000 

-0.6691 

1.121 

1 1 

0.0900 

-0.6360 

1 .116 

10 

0.0900 

-0.6236 

l.  109 

9 

0.0700 

-0.6380 

1.116 

9 

0.0600 

-0.6627 

1.128 

7 

0.0500 

-0.6948 

1.  146 

6 

0.0400 

-0. 6° l 3 

1.146 

5 

0.0300 

-U. 6437 

1.  119 

3 

0.0100 

-0.2571 

0.933 

2 

0.0050 

0.1721 

0.735 

1 

C. OOOU 

1.  1411 

0.119 

53 

0.0050 

0.8202 

0.404 

54 

0.0100 

0.56  69 

0.545 

55 

0.0200 

0.2769 

0.685 

56 

0.0300 

0.0950 

0.770 

57 

0.0600 

-0.0042 

0.817 

53 

0.0500 

-0.0676 

0.847 

6 9 

0.07=0 

-0.1384 

0.891 

62 

0.2000 

-0.3295 

0.968 

63 

0.2500 

-0.3880 

0.995 

64 

C . 3000 

-0.4554 

1.026 

65 

0.3500 

-0.5487 

1.072 

66 

0.4000 

-0.6185 

1.107 

67 

0.6500 

-0.6223 

1.110 

6 3 

0.5000 

-0.  3796 

0.990 

89 

0.5625 

-0.3980 

0.994 

3P  IFICF 

X/C 

CP 

M(  LTCAl  ) 

70 

0.6300 

-0.4404 

1.014 

71 

0.6500 

-0.3682 

0.979 

72 

0.7000 

-0.1419 

0.873 

73 

0.7250 

-0.0249 

0.820 

74 

0.7500 

0.058  l 

0.  787 

75 

0.7750 

0.1370 

0.750 

76 

0.8000 

0.1854 

0.727 

77 

0.8250 

0.2210 

0.7  10 

78 

0.8500 

0.2469 

0.698 

79 

0.9000 

0.2635 

0.691 

80 

0.9500 

0.2694 

0.688 

T 5 LOWER 

1.0000 

0.2493 

0.695 

STATIC,  PRESSURES  AT  CEILING  AND  FLOOR 


CFILING 

FUOOf* 

X/C 

CP 

M 

CP 

M 

-4.  5000 

0.007 

0.8  12 

0.002 

0.807 

-4.2000 

0.020 

0.803 

0.008 

0.805 

-3.9000 

-0.001 

o.e  12 

0.006 

0.806 

-3.6000 

0.013 

0.806 

0.006 

0.806 

-3.3000 

0.018 

0.808 

0.007 

0.808 

-3.0000 

0.021 

0.804 

0.012 

0.806 

-2.7000 

0.020 

0.807 

0.008 

0.807 

-2.4000 

0.016 

0.805 

0.014 

0.603 

-2.1000 

0.010 

0.8  10 

0.016 

0.801 

-1.8000 

0.004 

0.8  11 

0.015 

0.802 

-1.5000 

0.00  5 

0.811 

0.016 

0.803 

-1.3500 

0.004 

0.8  10 

-0.005 

0.812 

-1.2000 

0.005 

0.812 

0.019 

0.802 

-1.0500 

0.006 

0.814 

0.020 

0.802 

-0.9000 

0.000 

0.813 

0.017 

0.803 

-0.7500 

-0.004 

0.616 

0.018 

0.801 

-0.6500 

-0.004 

0.814 

0.017 

0.804 

-0.5500 

-0.014 

0.8  19 

0.014 

0.802 

-0.4500 

-0.018 

0.821 

0.015 

0.802 

-0.3500 

-0.023 

0.824 

0.013 

U.803 

- 3 . 2-500 

-0.030 

0.824 

0.015 

0.806 

-0.1500 

-0.034 

0.826 

0.014 

0.807 

-0.0500 

-0.039 

0.828 

0.014 

0.806 

0.0500 

-0.040 

0.827 

0.0  20 

0.805 

0.1500 

-0.U38 

0.826 

0.026 

0.801 

0.2500 

-0.041 

0.828 

0.020 

0.803 

0. 3500 

-0.041 

0.827 

0.024 

0.801 

0.4500 

-0.036 

0.826 

0.015 

0.808 

0.5500 

-0.032 

0.  626 

0.016 

0.807 

0.6500 

-0.031 

0.822 

0.014 

0.806 

0.7500 

-0.025 

0.823 

-0.007 

0.818 

0.9000 

-0.018 

0.817 

0.016 

0.806 

1.0500 

-0.018 

0.817 

0.020 

0.803 

1.2000 

-0.019 

0.P18 

0.020 

0.802 

1.3500 

-0.014 

0.8  18 

0.018 

0.808 

1.5000 

-0.012 

0.814 

0.020 

0.807 

1.8000 

-0.010 

0.816 

0.024 

0.801 

2.  1000 

-0.007 

0.8  13 

0.020 

0.803 

2.4000 

-0.006 

0.814 

0.019 

0.808 

2.7000 

-0.010 

0.813 

0.009 

0.810 

17 


a 7-;  i 


SURFACF  PRFSSURF  MFASUREMFNTS 

RUN  NUMBER  =4051  TABLE  7.18 

SCAN  NUMBFR  = 3 

CONF IGURAT IDN  = DHCJJK 

TEST  MACH  NUMBFR=  0-841 

REYNfILOS  NUMBFR  = 0.2519F  OB 

1NCIOFNCC(NORTH)=  1.001 

PO  = 1 02 • oops  I A 

0 = 32. OOPS! 

V/U  (SIDFtJAlU  =0.0033 


CN 

CX 

CMC4 

CL 

COP 

OR i r f cp 

X/C  CP 

MILOCAL  1 

T£  UPPFR 

1.0000  0.120* 

0.783 

51 

0.9600  0.9349 

0.306 

5 0 

0. 0950  0.0526 

0.321 

^.Q 

0.0000  0.0433 

0.324 

<6  7 

0.3600  0.0013 

0.346 

46 

0.  3400  -0.  0226 

0.353 

45 

0.3200  -3.0470 

3.  369 

41 

0.7300  -0.1 161 

3.903 

42 

0.7600  -0.1574 

0.  72* 

41  . 

0.7400  -0.2177 

0.95? 

40 

0.7200  -0. 3325 

1.336 

39 

0.7000  -0.6635 

1.191 

1? 

0.6300  -0.3137 

1.  773 

17 

0.6600  -0.761? 

1.766 

a 

0.6400  -0.7303 

1.763 

? 5 

0.6700  -3.7009 

1.  261 

14 

0.6000  -0.7777 

1.254 

31 

0.5300  -0.7/03 

1.254 

3? 

0.5*00  — 0. 76J4 

1.237 

31 

0.6400  -0. 733* 

1.273 

?C 

0.5200  -0.7067 

1.212 

7Q 

0. 5000  -0. 7001 

1.203 

29 

0.4750  -0.6744 

1.  1 04 

2 7 

0.4*00  -3.6554 

1.135 

?6 

0.4250  -0.666M 

1.192 

15 

0.4000  -0.6**9 

1.136 

24 

0.3750  -3. 6505 

1.13? 

73 

0.3500  -0.6387 

1.177 

7? 

0.3*50  -0.6377 

1.  174 

21 

0.3030  -0.6313 

1.174 

1Q 

0.2376  -0.6131 

1.164 

li 

0.7250  -3.6146 

1.161 

1 7 

0.2000  -0.6025 

1.154 

14 

0.1»00  -0.63°'? 

1.152 

3.1  *00  -3.  531  * 

1.142 

14 

0.1400  -0.562* 

1.132 

ll 

0.1200  -0.5301 

1.113 

12 

0.1300  -0.43H6 

1.00  1 

11 

0.0990  -0.4763 

1.  J5« 

10 

0.3300  -0.4037 

1.  347 

o 

0. 0700  -0. 331 3 

1.336 

p 

0.0600  -3.4151 

1 . 363 

7 

0.3500  -3.4743 

1.  356 

a 

0.0400  -0.4677 

1.  371 

5 

0.0300  -0.4159 

1.354 

7 

0.01  00  -0.  3461 

0.36R 

? 

0.0060  0.32H6 

0.637 

\ 

0.3000  1.1736 

3.  36R 

93 

0.00*0  0.7499 

0.466 

9 4 

0.0100  0.4091 

0.  606 

5 5 

0.0700  3.1914 

0.755 

Sfc 

0.0300  0.070* 

0.334 

57 

0.0403  -3.3747 

0.333 

5* 

0.3500  -0.1*91 

0.916 

e o 

0.07*0  -0.1631 

0.945 

* ? 

0.2000  -0.3370 

1 . )43 

4 5 

0.2*00  -0.42*3 

1.062 

64 

0.3030  -3.4069 

1.101 

45 

0.3*00  -3.5«11 

1.148 

6 6 

0.  4000  -0.6*67 

1.190 

47 

0.4*33  -3.7093 

1.221 

d ° 

0.5000  -3. 7343 

I.  ’36 

40 

0.6*7*  -3. 76*3 

1.24-5 

= 0.113 

=0.02548 

=-0.3043 

* 0.11*0 

= 0.0275 

ORIFICF 

x/r  t.p 

MILUCA 

70 

0.6000  -3.8194 

1.  283 

71 

0.6*00  -0. 3631 

1.  325 

7 7 

0.7000  -0.2127 

0.949 

73 

0.7750  -0. 19Q9 

0.  943 

74 

0.7*00 -3.1363 

0.941 

76 

0.7750 -0.1*61 

0.941 

76 

0.8000 -3.1502 

0.924 

77 

0.«250 -0.1498 

0.  9?3 

7» 

0.8500  -3.0976 

0.  3-96 

7° 

0. Q300  0.3213 

0.  840 

"0 

0.0500  0.1164 

0.793 

T * L'3wcc 

l'.OOOO  '9.1296 

■3. '7  8 3 

STATIC  POPSSUOPS  AT  CFILING  AND  FimlB 


CFILING 

FLOOR 

X/C 

Co 

M 

C D 

M 

-4.6003 

0.01  4 

0.34? 

0.  307 

0.34? 

-4.7000 

0.07* 

0.  336 

0.917 

0.S3  H 

-3.9003 

0.306 

0.347 

0.92  0 

0.337 

-*.6000 

0.37“ 

0.  °34 

0.  91  5 

0.840 

-*.*000 

0.07  3 

>3.3*5 

0.  32  3 

0.839 

-7.0000 

0.024 

0.37° 

0.01  9 

0.876 

-2.7000 

3.  3*4 

0.83’ 

0.022 

0.335 

-2.4000 

0.3*1 

0.3*5 

0.026 

0.83* 

-2.1  >300 

0.3*6 

0.  3*4 

0.  324 

0.834 

-1.3000 

0.021 

0.  »76 

0.019 

0.337 

-1 .5030 

0.32* 

0.3*8 

0.077 

0.333 

-1 . 2530 

0.  32° 

J.  8 36 

0.  307 

0.84* 

-1 .2003 

0.02* 

0.8*9 

0.  331 

0.831 

-1.0*00 

0.32* 

0.°** 

0.0?4 

0.8*5 

-o.°ooo 

0.02* 

0.336 

0.074 

0.335 

-0.7*00 

0.320 

0.  333 

0.01  3 

0.833 

-0.6500 

0.016 

0.84  7 

0.017 

0.338 

-0. *500 

<3.007 

0.34? 

0. 311 

0.841 

-0.4600 

0.306 

3.346 

0.  31  0 

0.84? 

-0. *500 

-0.00! 

3.  °4* 

0.004 

0.844 

-0.2*00 

-0.002 

0.  84° 

0.00? 

0.349 

-0.1 *00 

-0.010 

0.8*0 

0. 000 

0.845 

-0.0*00 

-0.01? 

0.3*7 

0.007 

0.846 

o.o*on 

-0.021 

0.3*3 

0.005 

0.843 

0.1*00 

-0.020 

0.3*7 

0.  304 

0.84b 

0.2*00 

-0.  326 

3.  3*9 

0.002 

0.845 

0.3*00 

-0.027 

0.3*o 

0.  001 

0.84  9 

0.4*00 

-0.023 

0.3*o 

-0. 906 

0.850 

O.6600 

-0.024 

0.«57 

-0.00? 

0.848 

0 • * * >3  0 

-0.02* 

0. 3*7 

-0.004 

0.847 

0.7*00 

-0.01* 

3.»*4 

-0.013 

0.855 

o.°ooo 

-0.01* 

0.353 

-0.007 

0.84«= 

1 . 0*00 

-0.013 

0.8*7 

-0. 009 

0.854 

1 .2000 

-0.003 

0.  860 

-0.007 

0.853 

1 . 3*00 

-0.010 

0.3*0 

-0.  0134 

0.8*0 

1.6000 

-3.00? 

0.847 

-0.  307 

0.852 

1 .3000 

0.0J4 

0.346 

-0.00? 

0.85  1 

2.1000 

0.004 

0.844 

0.004 

0.846 

2.4000 

-0.  301 

0.  346 

0.002 

0.848 

7.7000 

-0.005 

0.  340 

-0. 004 

0.85? 

A7-22 


SURFACE  PRFSSIJRE 
PUN  NUMBER 
SCAN  NUMBER 
CCNFIGURATION 
T=ST  MACH  NUMBER*  0.756 
REYNOLDS  NUMBER  = G.296°E  OR 
I NC10FNCE (NORTH)* 

PO 


MEASUREMENTS 
= 6982 
* 1 

* CHCJJK 


V/U  ( S l 0E  WAL  L ) 

CN 

cx 

C.MC6 

CL 

COP 


2.01? 
=!29.S0PSIA 
= 35.57PSI 
*0.0036 
= 0.600 
*-.00601 
=-0. 0678 
= 0.3996 
* 0.0100 


TABLE  7,19 


ORIFICE 

X/C 

CP 

ML3CAL  I 

TE  UPPFP 

1 .0000 

0.7557 

0.651 

51 

0.9500 

3.1761 

0.686 

50 

0.9250 

0.1252 

0.  708 

60 

C.9000 

0.0675 

0.733 

67 

0. 8600 

-0.3660 

0.  787 

66 

0.8600 

-0. 1302 

0.316 

65 

C.R700 

-0.198? 

0.  866 

63 

U. 7800 

-0. 3626 

0.906 

62 

0. 7600 

-0.6015 

0.931 

61 

0.7^00 

-0.6569 

0.956 

60 

0. 7200 

-0.6866 

0.968 

39 

0.7000 

-0.5073 

0.  3 77 

38 

0.6800 

-0. 5036 

0.  375 

37 

0.6600 

-0.6979 

0.376 

36 

0.6600 

-0. 6858 

0.969 

35 

0.6200 

-0.6967 

0.  376 

36 

0.6000 

-0.5156 

0.983 

33 

0.5800 

-0.5561 

l.'JOl 

32 

0.5600 

-0.601 7 

1.020 

31 

C. 5600 

-0.6315 

1.035 

30 

0.5200 

-3. 6658 

1.066 

29 

0. 5000 

-0.7019 

1.071 

28 

0.6750 

-0. 7020 

1.071 

27 

0.6500 

-0.6759 

1. 060 

26 

0.6250 

-0.5663 

1.056 

25 

0.6000 

-3.6376 

1.039 

26 

0.3750 

-C.6117 

1.028 

23 

0.3500 

-0. 5932 

1.019 

22 

0.3250 

-0.5621 

1 . 005 

21 

0.3C00 

-0.5337 

0.393 

19 

0.2375 

-0.8553 

1.136 

18 

0.2250 

-0.3551 

1.135 

17 

0.2000 

-0.8716 

1.165 

16 

0.  1800 

-0.8775 

1.16° 

15 

C. 1 600 

-0. 8623 

1.161 

16 

0.1600 

-0.8726 

1.166 

13 

0.1200 

-3.8861 

1.152 

1.2 

0.1000 

-C. 8903 

1.155 

11 

C . 0500 

-0.8830 

1.151 

10 

0.0300 

-0.9069 

1.161 

g 

0.07C0 

-0.9265 

1.172 

8 

0.06C0 

-0.9667 

1.196 

7 

C.  0500 

-C. 9770 

1.201 

6 

0.0600 

-0.9909 

1.207 

5 

0.0303 

-0.9119 

1.  168 

3 

C.0100 

-0.5617 

1.003 

2 

0.0050 

-0.065* 

0.791 

1 

0.3000 

1.0860 

0.166 

53 

0.C050 

0.8802 

0.338 

56 

0.0100 

0.6666 

0.671 

55 

0.0200 

0. 3567 

0.609 

56 

0.0300 

0.1716 

0.  689 

57 

0.0600 

0.0757 

0.731 

58 

C.Q500 

0.0160 

0.757 

59 

0.0750 

-0.0569 

0.  787 

6 2 

0.2000 

-0. 2698 

0.368 

63 

0.2500 

-0. 3001 

0.339 

66 

0.3C00 

-0.3697 

0.911 

65 

0.3500 

-0.3591 

0.929 

66 

0.6C00 

-0.3873 

0.929 

87 

0.6500 

-0.3582 

0.916 

68 

0.5000 

-0.3601 

0.905 

69 

0.5625 

-0.3396 

0.906 

ORIFICE 

X/C. 

CP 

R<  L )C A 

70 

0.60  JJ 

-0. 3675 

0.917 

71 

0.65C0 

-0.3251 

C.  300 

72 

C. 7000 

-0.1381 

0.821 

73 

0.7250 

-0.  3265 

0.772 

76 

0.75  CO 

0.0577 

0.738 

75 

0.7750 

0. 1600 

0.  702 

76 

0.8000 

C. 1 375 

0.682 

77 

0.8250 

0.2296 

0.666 

78 

0.8500 

0.2506 

0.655 

79 

0.9000 

0. 2605 

0.650 

eo 

0.9500 

0. 2606 

0.668 

TE  LOWER 

1.0000 

0.2557 

0.851 

STATIC  PRESSURES  AT  CEILING  AND  FLOOR 


CEIL  ING 

FLOOR 

X/C 

CP 

M 

CP 

M 

-6.5000 

0.009 

0.  759 

0.002 

0.76  1 

-6.2000 

0.016 

0.755 

0.002 

0.76C 

-3.90C0 

0.002 

0.762 

0.003 

0.755 

-3.6000 

0.013 

0.  75° 

-0.002 

0.76C 

-3.3000 

0.015 

0.757 

0.005 

0.76C 

-3. COCO 

0.016 

0.756 

0.007 

0.758 

-2.7000 

0.017 

0.  756 

0.009 

0.757 

-2.6000 

0.0C7 

0.759 

0.008 

0.757 

-2.1000 

0.005 

0.  761 

0.013 

0.755 

-1.8000 

0.000 

0.761 

0.009 

0.757 

-1.500C 

-0.008 

0.765 

0.018 

0.756 

-1.3500 

-0.000 

0.  763 

-0.006 

0.76  2 

-1.2000 

-0.006 

0.765 

0.020 

0.753 

-1.0500 

-0.006 

0.766 

0.020 

0.752 

-0.9C00 

-0.006 

0.766 

0.020 

0.752 

-0.75C0 

-0.009 

0.766 

0.  016 

0.752 

-0.6500 

-0.017 

0.  767 

0.018 

0.752 

-0.5500 

-0.016 

0.767 

0.016 

0.756 

-0.65C0 

-0.01 8 

0.772 

0.010 

0.756 

-0.3500 

-0.025 

0.775 

0.019 

0.752 

-0.25C0 

-0.030 

0.776 

0.015 

0.756 

-0.1500 

-0.039 

0.776 

0.022 

0.756 

-0.0500 

-0.036 

0.777 

0.027 

0.753 

0.0500 

-0.061 

0.778 

0.029 

0.751 

0.1500 

-0.066 

0.778 

0.028 

0.75C 

0.2500 

-0.063 

0.777 

0.031 

0.751 

O.35C0 

-0.061 

0.778 

0.037 

0.767 

0.6500 

-0.062 

0.779 

0.  029 

0.751 

0.5500 

-0.031 

0.775 

0.028 

0.751 

0.6500 

-0.031 

0.775 

0.028 

0.769 

O.75C0 

-0.026 

0.771 

-0.003 

0.763 

0.9000 

-0.028 

0.772 

0.02  5 

0.751 

1.0500 

-0.  01  8 

0.  768 

0.023 

0.752 

1 .2000 

-0.016 

0.767 

0.030 

0.75C 

1.35C0 

-0.018 

0.769 

0.027 

0.751 

1.5000 

-0.013 

0.  766 

0.025 

0.752 

1.80C0 

-0.011 

0.766 

0.027 

0.75C 

2.1000 

-0.016 

0.766 

0.025 

0.753 

2.60C0 

-0.006 

0.763 

0.020 

0.756 

2.7000 

-0.016 

0.767 

0.009 

0.758 

OR!  FI 

E X/C 

CP 

MILOCAL) 

TE  UPPER 

1.3000 

0.2575 

0.688 

51 

0.9500 

0.1866 

0.  722 

50 

0.9250 

0.1439 

0.  741 

49 

0.9000 

0.0877 

0.  766 

47 

C. 8600 

-0.0259 

0.817 

46 

0.8400 

-0.0740 

0.339 

45 

0.8200 

-0.1418 

0.371 

43 

0.7800 

-0.2557 

0.926 

42 

0.7600 

-0. 3040 

0.950 

41 

0.7400 

-C. 3301 

0.963 

40 

0.7200 

-0. 3328 

C.  965 

39 

0.7000 

-0.3581 

0.  576 

38 

0.6800 

-0.3519 

0.972 

37 

0.6600 

-0.3729 

0.981 

36 

0.6400 

-0.7095 

1.147 

35 

0.6200 

-0.7740 

1.181 

34 

C.6C00 

-0.8873 

1.245 

33 

0.5800 

-C. 8978 

1.250 

32 

0.5600 

-0.8704 

1.232 

31 

0.5400 

-0.8663 

1.231 

30 

0.5200 

-0. 8576 

1.228 

29 

0.5000 

-0.  84  74 

1.221 

28 

0.4750 

-0. 8507 

1.223 

27 

0.4500 

-0.8173 

1.205 

26 

0.4250 

-0. 786? 

1.189 

25 

0.4000 

-0.8045 

1.198 

24 

0.3750 

-0.8283 

1.712 

23 

0.3500 

-0.8292 

1.212 

22 

0.3250 

-0.8239 

1.210 

21 

0. 3000 

-0.8241 

1.210 

19 

0.2375 

-0.8212 

1.203 

18 

0.2250 

-0.8175 

1.202 

17 

0.2000 

-0.8002 

1.194 

16 

0.1800 

-0.7927 

1.191 

15 

0.1600 

-0.7695 

1.  181 

14 

C. 1400 

-0.7615 

1.179 

13 

0.1200 

-0. 7394 

1.168 

12 

0.1000 

-0. 7466 

1.172 

11 

0.0900 

-0.7115 

1.153 

10 

0.0800 

-0.7279 

1.160 

9 

0.0700 

-0.7863 

1.189 

8 

0.0600 

-0.7961 

1.193 

7 

0.0500 

-0.8088 

1.200 

6 

0.04C0 

-0.7922 

1.192 

5 

0.0300 

-0.7226 

1.154 

3 

0.0100 

-0.3595 

0.972 

2 

0.0050 

0.0919 

0.  766 

1 

O.COOO 

1.1272 

0.137 

53 

0.0050 

0.8440 

0.  386 

54 

0.0100 

0.6195 

0.514 

55 

0.0200 

0.3248 

0.659 

56 

0.0300 

0.1564 

0.736 

57 

0.0*00 

0.0532 

0.783 

58 

0.0500 

-0.0126 

0.  81  3 

59 

0.0750 

-0.0887 

0.348 

62 

0.2000 

-0.2800 

0.936 

63 

0.2500 

-0.3390 

0.964 

64 

0.3000 

-0.4151 

0.998 

65 

0. 3500 

-0.4937 

1.035 

66 

0.4000 

-0.5298 

1.053 

67 

0.4500 

-0.4319 

1.007 

68 

0.5000 

-0.3931 

0.989 

69 

0.5625 

-0.3935 

0.  587 

ORIFICE 

X/C 

CP 

WILOCAL : 

70 

0.6000 

-0.4395 

1.  011 

71 

O.65C0 

-0.3753 

C.  980 

72 

0.7000 

-0.1451 

0.372 

73 

0.7250 

-C.0313 

0.319 

74 

0.7500 

0.0609 

0.  780 

75 

0.7750 

0. 1461 

0.  741 

76 

C.PCOO 

0.1905 

0.719 

77 

0.8250 

0.2230 

0.  703 

78 

0.85C0 

0.2493 

0.692 

79 

0.9000 

0.2682 

0.684 

80 

0.9500 

0. 2731 

0.682 

TE  LOWER 

l.OCOO 

0.2575 

0.638 

STATIC  PRESSURES  AT  CEILING  AND  FLOOR 


CEILING 

r L-ooR. 

X/C 

CP 

W 

CP 

M 

-4.5000 

0.007 

0.  804 

-0.000 

0.806 

"4.2000 

0.018 

0.799 

0.000 

0.805 

-3.9000 

-0.005 

0.807 

0.007 

0.805 

-3.6000 

0.015 

0.801 

0.002 

0.804 

-3.30C0 

C.016 

0.800 

0.007 

0.804 

-3.0000 

0.023 

0.  797 

0.009 

0.803 

-2.7000 

0.022 

0.798 

0.012 

0.805 

-2.4 OCO 

0.015 

0.799 

0.015 

0.803 

-2.1000 

0.012 

0.  802 

0.014 

0.80C 

-1.8000 

0.003 

0.805 

0.016 

0.80C 

-1.50C0 

0.005 

0.805 

0.021 

0.797 

-1.3500 

0.003 

0.804 

-0.302 

0.81  1 

-1 .2000 

0.002 

0.806 

0.021 

0.798 

-1.0500 

0.005 

0.  806 

0.022 

0.800 

-C.90C0 

-0.000 

0.808 

0.023 

0.79  8 

- 0. 7500 

-0.002 

0.808 

0.022 

0.796 

-0.65C0 

-0.009 

0.811 

0.022 

0.799 

-0.5500 

-0.016 

0.813 

0.017 

0.797 

-0.4500 

-0.023 

0.817 

0.017 

0.795 

-0.3500 

-0.028 

0.820 

0.017 

0.799 

-0.25C0 

-0.031 

0.R72 

C.020 

0.798 

-0.1500 

-0.039 

0.828 

0.018 

0.795 

-0.0500 

-0.042 

0.326 

0.022 

0.797 

0 . 0500 

-0.048 

0.8  29 

0.029 

0.794 

0.1500 

-0.046 

0.826 

0.035 

0.792 

0.25C0 

-0.048 

0.827 

0.022 

0.797 

0.3500 

-0.048 

0.827 

0.029 

0.792 

0.4500 

-0.045 

0.827 

0.025 

0.796 

0 . 55  CO 

-0.0?5 

0.823 

0.029 

0.794 

0.6500 

-0.037 

0.822 

0.022 

0.796 

0.7500 

-0.027 

0.821 

-0.007 

0.811 

0.9000 

-0.025 

0.818 

0.021 

0.797 

1 .0500 

-C.025 

0.  817 

0.026 

0.794 

1 .2000 

-0.016 

0.817 

0.  026 

0.794 

1.3500 

-0.019 

0.816 

0.025 

0.796 

1.5000 

-0.016 

0.815 

0.024 

0.797 

1 .80CO 

-0.014 

0.314 

0.027 

0.794 

2.1000 

-0.012 

0.815 

0.025 

0.797 

2.4000 

-0.008 

0.814 

0.02? 

0.79P 

7.7OC0 

-0.019 

0.814 

0.01? 

0.802 

€ . 


8,  SUPERCRITICAL  AIRFOIL  MBB-AJ 
Surface  pressure  distributions, 
wake  and  boundary  condition  measurements. 

by 

Bucciantini  G.  , Oggiano  M.S.,  Onorato  M. 
Aeritalia  Torino,  Politecnico  di  Torino 


8 . 1  INTRODUCTION 


The  present  chta  set,  obtained  testing  the  same  mode  of  the  MBB-A3  airfoil  at  the  A.R.A.  Bedford  wind 
tunnel  and  at  the  Turin  Polytechnic  wind  tunnel  (P.T.),  covers  a wide  range  of  conditions:  wholly  subsonic 
flow,  supercritical  shockless  or  near  shockless  flow,  supercritical  flow  with  relatively  strong  shockwave 
producing,  in  some  extreme  cases,  boundary  layer  separation.  Moreover  due  to  the  great  difference  in  Rey- 
nolds number  between  the  two  tunnels  (the  P.T.  transonic  facility  is  operated  at  low  Reynolds  number  be- 
cause of  power  limitations),  different  conditions  of  potential  flow-boundary  layer  interaction  are  pres- 
ented. In  the  cases  of  measurements  with  free  transition,  the  Polytechnic  of  Turin  experiments  show  a 
lambda  shaped  shock  wave,  typical  of  shock  wave  impinging  on  a laminar  boundary  layer;  on  the  contrary  for 
the  A.R.A.  results  the  interaction  appears  to  be  turbulent  (it  has  to  be  noticed  that  even  though  the  re- 
sults from  A.R.A.  are  transition  free,  the  disturbances  from  the  pressure  holes  are  likely  to  promote 
transition  upstream  of  the  shock  waves).  Also  on  the  lower  surface  the  flow  field  shows  different  behav- 
iour, due  to  the  different  growth  of  the  boundary  layer,  particularly  in  the  rear  part  of  the  sectionwhere 
a concavity  is  present. 

The  pressure  distributions  on  the  airfoil  obtained  in  the  two  tunnels  become  comparable  when  the  tran- 
sition is  fixed  in  the  P.T.  experiments,  both  on  the  upper  and  on  the  lower  surface  and  when  wall  inter- 
ference corrections  are  applied(see  Fig. 8. 6 and  comments  to  Tables  8.4). 

The  MBB-A3  profile,  designed  by  the  Eberle  hodograph  method  is  supercritical,  shockless,  slopingroof- 
top.  Moreover  the  MBB-A3  airfoil  is  the  section  for  the  MBB-AVA-Pi lot  Model  (one  of  the  3-d  configura- 
tions selected  for  the  present  data  collection)  and  is  the  thinnest  section  for  which  data  are  pres- 
ented. For  all  the  cases  reported  surface  pressure  measurements  are  presented;  experiments  from  A.R.A. 
wind  tunnel  include  wake  total  and  static  pressure  survey  (only  the  values  of  the  drag  coefficients  are 
reported  here);  data  from  P.T.  wind  tunnel  include  static  pressure  distributions  above  and  below  the  mod- 
el at  a distance  from  the  chord  of  about  2/3  of  half-heiahtof  the  test  section.  The  last  information  is 
important  in  view  of  the  aim  of  this  data  collectionjif  measured  boundary  conditions  are  avai lable  and  are 
used  for  the  assessment  of  computer  programs,  empirical  corrections  for  tunnel  wall  interference  are  not 
necessary. 

About  the  A.R.A.  data  the  effective  freestream  conditions  can  be  estimated  applying  the  semi -empirical 
wall  interference  correction  procedures  given  in  the  questionnaire  (see  6.2.5). 

Both  A.R.A.  and  P.T.  data  presented  here  are  not  corrected  for  wall  interference  effects. 


8 . 2  DATA  SET 

1 . Airfoil 

1.1  Airfoil  designation 

1 .2  Type  of  airfoil 

1.2.1  airfoil  geometry 
nose  radius 
maximum  thickness 
base  thickness 

1.2.2  design  condition 

design  pressure  distribution 

1.3  Additional  remarks 

1.4  References  on  airfoil 

2 . Model  geometry 

2.1  Chord  length 

2.2  Span 

2.3  Actual  model  co-ordinates  and  accuracy 

2.4  Maximum  thickness 

2.5  Base  thickness 

2.6  Additional  remarks 


2.7  References  on  model 

3 .  Wind  tunnels 

3.1  Designation 


MBB-A3 

Supercritical  shockless 

Fig. 8.1;  Tablos8.1  and  8.2 

0.0075  c 

8.9% 

0 

M„  = 0. 76,  a = 1 .3° , CL  = 0.58 
Fig. 8. 2 (reprinted  from  ref.(lj) 

None 

[ll,[2] 


0.127m 

0.203  m ; 0.4  m (see  2.6) 

Table  8.2 
8.9% 

0 

The  span  of  the  same  model,  previously  tested  at  the 
A.R.A.  Bedford  wind  tunnel .has  been  increased  for 
the  tests  in  the  Turin  Polytechnic  wind  tunnel  (Pic- 
ture 1 ). 


A.R.A.  Bedford  2D  transonic  tunnel  (A.R.A.) 

Galleria  transonica  e supersonica,  Politecnico  di 
Torino  (P.T.) 


3.2  Type  of  tunnel 
3.2.1  stagnation  pressure 


3.2.2  stagnation  temperature 

3.2.3  humidity/dew  point 

3.3  Test  Section 

3.3.1  dimensions 

3.3.2  type  of  walls 


3.4  Flow  field  (empty  test  section) 

3.4.1  reference  static  pressure 

3.4.2  flow  angularity 

3.4.3  Mach  number  distribution 

3.4.4  pressure  gradient 

3.4.5  turbulence/noise  level 

3.4.6  side  wall  boundary  layer 


3.5  Additional  remarks 

3.6  References  on  wind  tunnel 

Tests 

4.1  Type  of  measurements 


4.2  Tunnel/model  dimensions 

4.2.1  height/chord  ratio 

4.2.3  width/chord  ratio 

4.3  Flow  conditions  included  in  present  data 
base 

4.3.1  annle  of  attack 

4.3.2  Mach  number 

4.3.3  Reynolds  number 

4.3.4  transition 

- position  of  free  transition 

- transition  fixing 

4.3.5  temperature  equilibrium 

4.4  Additional  remarks 

4.5  References  on  tests 


Blow  down  (A.R.A. );  continuous(P.T.) 

From  1.5  to  4 atmospheres( A. R. A. ) 
up  to  0.46  atmospheres  ( P . T . ) 

290°K(A.R.A. ) ; 300°K  (P.T.) 

240°K(A.R.A. ) ; 223°K  (P.T.) 

Rectangular  (A.R.A.);  square  (P.T.) 

0.457  m x 0.203  m (A.R.A. ) 

0.40  m x 0.40  m (P.T.) 

Slotted  top  and  bottom  (A.R.A. -P.T.) 

open-area  ratio  of  3.2%  (A.R.A.) 

open-area  ratio  of  50%;porosity  is  controlled  by  a 

moving  plate  inside  the  plenum  chamber  (see  Fig.  8.5 

and  Picture  1)(P.T.) 


On  the  top  liner,  5 chords  upstream  of  model  L.E. (A.R.A.) 
at  sidewall  2 chords  upstream. of  model  L.E.  (P.T.) 

+ 0.05°  (A.R.A.) 

Mach  number  gradient  alonq  the  model:  0.001  up  to 
^ = 0.65,  increasing  to  0.002  at  = 0.82  and  to 
0.003  at  M„  = 0.85  (A.R.A.) 

Fig. 8. 3a  (P.T.) 

See  3.4.3 

Under  investigation  using  Kulite  transducers  (A.R.A.) 

( ACp) R M s = 0.014  at  Ho  = 0.75,  see  also  Fig.8.3b(P.T.) 

6*  = 1.5mm  for  M^  = 0.7  (A.R.A.) 

6(U  =0.99  Ue)  = 31  mm  for  M„  = 0.6  t 

* 29.5mm  for  M^  = 0.7  I / p T \ 

= 28  mm  for  M„  = 0.75  I 1 ' 

= 27  mm  for  Moo  = 0.8  ) 

None 

[1],[4]  (A.R.A.);  [3]  (P.T.) 


Surface  pressures  (A.R.A. -P.T. ) 
wake  pitot  and  static  pressures  (A.R.A.) 
static  pressures  above  and  below  the  model  at  a dis- 
tance of  132  mm  from  the  model  chord  (P.T.) 


3.6  (A.R.A.);  3.15  (P.T.) 

1.6  (A.R.A.);  3.15  (P.T.) 

See  Table  8.4a  and  8.4b 
See  Table  8.4a  and  8.4b 
See  Table  8.4a  and  8.4b 

No  artificial  trip,  however  pressure  holes  probably 
induce  transition  forward  of  shock  wave. (A.R.A.) 
free  and  fixed  (P.T.) 
not  established 

ball oti ni  (glass  spheres), see  Table  8.4b 
At0  during  run  0;  5°K  (A.R.A.);  yes  (P.T.) 

None 

fl],[2]  (A.R.A.) 


Instrumentation 

5.1  Surface  pressure  measurements 

5.1.1  pressure  holes 

- size 

- soanwise  stations 

- chordwise  positions 

5.1.2  type  of  transducers  and  scanning  devices 

5.1 .3  other 


4>  = 0.25  mm  on  first  13%  chord, 0.3  mm  aft  of  13% chord 
staggered  along  a V line  in  the  central  part  of  the 
model 

see  Table  8.3 

Scanivalve  system  with  25  P.S.I.  differential  trans- 
ducer; backino  pressure  reservoir  set  at  22  P.S.I. 
(A.R.A.) 

A manometer  board  is  photographed;  liquid:  dibutyl 
phthalate  (P.T.) 


AH-3 


5.2  Wake  measurements 

5.2.1  type/size  of  instrument(s) 

5.2.2  streamwise  position(s) 

5.2.3  type  of  transducer  and  scanning  devices 

5.5  Flow  visualization 

5.5.1  flow  field 

5.5.2  surface  flow 

5.6  Boundary  conditions  measurements 

5.6.1  type/size  of  instruments 

5.6.2  locations 

5.7  Additional  remarks 

5.8  References  on  instrumentation 

6 . Da  ta 

6.1  Accuracy  (wall  interference  excluded) 

6.1.1  angle  of  attack  setting 

6.1.2  free  stream  Mach  number: 

- setting 

- variation  during  one  pressure  scan 


6.1.3  pressure  coefficients 

6.1.4  aerodynamic  coefficients 

6.1.5  boundary  layer  quantities 

6.1 .6  repeatability 

6.1.7  remarks 


6.2  Wall  interference  corrections 

6.2.1  anqle  of  attack 

6.2.2  blockaqe  (solid/wake) 

6.2.3  streamline  curvature  (lift) 

6.2.4  other 

6.2.5  remarks 


6.2.6  references  on  wall  interference  correction 
6.3  Presentation  of  data 

6.3.1  aerodynamic  coefficients 

6.3.2  surface  pressures 


Rake  of  48  pitot  and  3 static  tubes;see  Fig.8.4(A.R.A) 
250  mm  downstream  of  T.E.(A.R.A.) 

Scanivalve  system  with  7.5  P.S.l.  differential  trans- 
ducer; backing  pressure  by  uppermost  rake  pitot(A.R.A) 


Schlieren  photography  (A.R.A.) 

Two  dimensionality  was  checked  by  oil  flow  (P.T.) 

Static  pressure  distribution  in  the  vicinity  of  the 
upper  and  lower  walls  (P.T.) 

Two  conical  static  pressure  probes  with  four  orifices 
see  Fig. 8. 5 (P.T.) 

132mm  from  the  model  chord,  moving  in  streamwise  di- 
rection, at  a distance  of  200  mm  from  the  sidewalls 
(P.T.) 

None 

[4]  (A.R.A.) 


± 0.003°  (A.R.A.);  + 0.005°(P.T.) 

+ 0.001  (A.R.A.);  + 0.005  (P.T.) 

Variation  negligible,  pressuresall  sealed  simultaneous- 
ly in  separate  reservoirs  and  recorded  after  end  of  run 
(A.R.A.);  none  (P.T.)  for  static  pressure  measurements 
on  the  model;  + 0.005  (P.T.)  for  static  pressure  meas- 
urements in  the  vicinity  of  the  upper  and  lower  test 
section  walls 

ACp  = + 0.5%  (A.R.A.);  model  surface  ACp<  + l%ofmax- 
imum  value  (P.T.);  boundaries  ACD  < ± 4%  of  maximum 
value  (P.T.) 

C|_  and  Cm  obtained  from  surface  pressure  distribu- 
tions (A.R.A. -P.T.) ; Cq  obtained  from  wake  total  head 
and  static  pressures  using  an  energy  method  [5]  (A.R.A.) 

Model  boundary  layer  not  measured  (A.R.A. -P.T.) 

ACp  = AC|_  =ACm  =±0.5%;  ACd  =±2%  (A.R.A.) 

ACp<+  if  of  maximum  value  (P.T.) 

The  two  probes  used  for  the  static  pressure  measurements 
(P.T.)  on  the  upper  and  lower  boundaries  have  been  cal- 
ibrated and  their  behaviour  for  small  angle  of  yaw,  i(j  , 
has  been  verified. 

For  M^  = 0.75  ^ = 2°  Ap/q  = 0.002 

i|i  = 5°  Ap/q  * 0.005 

i = 7°  Ap/q  = 0.009 

See  6.2.5  (A.R.A.);  Aa°-  -1.4  Cl  at  M^  = 0.75  (P.T.) 
Negligible  (A.R.A. -P.T.) 

See  6.2.1 

Standard  expressions  used  for  downwash  and  curvature  ef- 
fects: 

An  = (c/h)CL  60+  (c/h) 2 ( 0 . 25  CL  + CM)«i/B 
ACl  =-(TT/2)(c/Bh)26,CL 
ACm  = (7r/8)(c/Bh)26ICL 

the  constants  60  and  6)  for  A.R.A.  tunnel  [4]  have 
been  derived  testing  at  same  Re  three  models  of  the  NPL 
3111  (RAE  2815)  section  having  chord  lenqhts  of  3"  ,5" 
and  7" ;60  = -0.03,  6,  = 0.11  (A.R.A.) 

[4U6] 

CL  , Cm  and  Cq  see  Tables  8.4a  (A.R.A.)  and  8.4b(P.T.) 

CD  and  p/p0  vs.  x/c  see  Tables  8.5  (A.R.A.), 

8.6  (P.T.)  and  Figs.  8.6  (A.R.A. -P.T.) ; 8.7(A.R.A.), 

8.8  (P.T.) 


'(jjy7vW»r  *w*>*fi*» 
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6.3.3  pressures  on  boundaries  See  Table  8.7  and  Fig.  8.8  (P.T.) 

6.3.4  wall  interference  corrections  included?  No  (A.R.A.-P.T. ) 

6.3.5  corrections  for  model  deflection  No  (A.R.A.-P.T.) 

6.3.6  empty  test  section  calibration  taken  into  No  (A.R.A.-P.T.) 
account  ? 


6.3.7  other  corrections  included  ? No  (A.R.A.-P.T.) 

6.3.8  additional  remarks  a)  Wall  interference  corrections  for  A.R.A.  data  can 

be  calculated  by  expressions  given  in  6.2.5; 
b)  wall  interference  corrections  for  P.T.  data  are  not 
necessary  for  the  assessment  of  computer  programs 
if  the  actual  boundary  conditions,  wich  are  given, 
are  used . 


6.4  Were  tests  carried  out  in  different  facili-  Yes,  A.R.A.  and  P.T.  wind  tunnels;  yes 
ties  on  the  current  airfoil  ? If  so, what  fac- 
ilities. Are  data  included  in  the  present 

data  base  ? 

6.5  To  be  contacted  for  further  information  on  Mr.B.F.L.  HAMMOND  - A.R.A.  Manton  Lane,  Bedford,  MK41 

tests  7PF  (England) 

Mr.M.ONORATO  - Istituto  di  Meccanica  Applicata  Pol i - 
tecnico  di  Torino  - C.so  Duca  degli  Abruzzi,24  -10129 
TORINO  (Italy) 
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8.  List  of  Symbols  free  stream  Mach  number 

U flow  velocity 

p local  static  pressure 

Poo  free  stream  static  pressure 

p0  free  stream  total  pressure 

aP  = Ptrue  " Pmeasured 

q dynamic  pressure 

qoo  free  stream  dynamic  pressure 

Re  Reynolds  number  based  on  model  chord 

Cp  = (p  - pto)/q»  pressure  coefficient 

Cl  lift  coefficient 

Cn  normal  force  coefficient 

Cm  pitching  moment  coefficient  (0.25  c) 

Cq  drag  coefficient 
c airfoil  chord 

h tunnel  height 

x/c  nondimensional  streamwise  coordinate;origin  L.E. 
z/c  nondimensional  ordinate  of  the  airfoil  contour 
a angle  of  attack, deg 

6 = /I  - Ml 

6 boundary  layer  thickness 

6*  boundary  layer  displacement  thickness 

Subscri pts 

u upper  contour 

£ lower  contour 

t thickness 

c chamber 

e external  flow 


Table  8.1 


x/c 


0.002500 
0 . 007  500 
0.01 2500 
0.017500 
0.022500 
0.027500 
0.032500 
0.037500 
0.042500 
0.048000 
0.054050 
0.060700 
0.068050 
0.076100 
0.084950 
0.094700 
0.105400 
0.117  200 
0.130150 
0.144400 
0.1601 00 
0.177350 
0.196350 
0.217200 
0.240000 
0.265450 
0.290750 
0.31 6000 
0.341300 
0.366550 
0.391850 
0.417100 
0.442400 
0.467650 
0.492900 
0.518200 
0.540950 
0.561400 
0.579850 
0.596400 
0.611350 
0.625000 
0.636850 
0.647750 
0.657550 
0.667300 
0.678100 
0.689950 
0.702950 
0.717300 
0.733050 
0.750400 
0.769500 
0.790500 
0.813550 
0.838950 
0.864350 
0.887200 
0.907800 
0.926300 
0.942050 
0.955400 
0.966750 
0.978100 
0.989450 
1 .OOOOOO 
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Vc 

0.009472 
0.015110 
0.018602 
0.021271 
0.023441 
0.025271 
0.026860 
0.028280 
0.029574 
0.030889 
0.032229 
0.033593 
0.034991 
0.03641 2 
0.037847 
0.039313 
0.040803 
0.042312 
0.043834 
0.045361 
0.046890 
0.048399 
0.049878 
0.051306 
0.052654 
0.05391 6 
0.054934 
0.055728 
0.056308 
0.056676 
0.056633 
0.056780 
0.056509 
0.056016 
0.055295 
0.054328 
0.053243 
0.052091 
0.050905 
0.049722 
0.048555 
0.047410 
0.046353 
0.045329 
0.044366 
0.043370 
0.042221 
0.040906 
0.039401 
0.037664 
0.035672 
0.033385 
0.030772 
0.02781 6 
0.024526 
0.020920 
0.017419 
0.014355 
0.011642 
0.009265 
0.007258 
0.005573 
0.004149 
0.002730 
0.001314 
0.000000 


Zj/C 


-0.003676 
-0.005750 
-0.007000 
-0.008040 
-0.008880 
-0.009590 
-0.010215 
-0.010776 
-0.01 1 290 
-0.011819 
-0.01  2380 
-0.01 2992 
-0.013666 
-0.014401 
-0.015203 
-0.01 6077 
-0.01 7024 
-0.018051 
-0.019151 
-0.020327 
-0.021576 
-0.022886 
-0.024248 
-0.025636 
-0.027015 
-0.028370 
-0.029509 
-0.030421 
-0.031096 
-0.031 51 6 
-0.031669 
-0.031541 
-0.031119 
-0.030393 
-0.029353 
-0.027998 
-0.026550 
-0.025107 
-0.023725 
-0.022444 
-0.021 269 
-0.020188 
-0.01 9247 
-0.018381 
-0.017604 
-0.016835 
-0.015989 
-0.01 5073 
-0.014089 
-0.013033 
-0.011914 
-0.010734 
-0.009503 
-0.008234 
-0.006941 
-0.005632 
-0.004440 
-0.003471 
-0.002689 
-0.00  20 60 
-0.001572 
-0.001186 
-0.000873 
-0.000569 
-0.000273 
0.000000 


zt/c 

0.006574 
0.010430 
0.012801 
0.0146555 
0.01  61  605 
0.0174305 
0.0185375 
0.019528 
0.020432 
0.021354 
0.0223045 
0.0232925 
0.0253285 
0.0254065 
0.026525 
0.027695 
0.0289135 
0.0301815 
0.0314925 
0.032844 
0.035233 
O 0356425 
0.037063 
0.038471 
0.0398345 
0.041143 
0.0422215 
0.0430745 
0.043702 
0.044096 
0.044251 
0.0441 605 
0.043814 
0.0432045 
0.042324 
0.041163 
0.0398965 
0.038599 
0.03731 5 
0.036083 
0.034912 
0.033799 
0.032800 
0.031855 
0.030985 
0.0301025 
0.029105 
0.0279895 
0.026745 
0.0253485 
0.023793 
0.0220595 
0.0201 375 
0.018025 
0.0157335 
0.013276 
0.0109295 
0.008913 
0.0071705 
0.0056625 
0.004415 
0.0033795 
0.002511 
0.0016495 
0.0007935 
0.000000 


zc/c 

0.002898 
0.004680 
0.005801 
0.00661 55 
0.0072805 
0.0078405 
0.0083225 
0.008752 
0.009142 
0.009535 
0.0099245 
0.0103005 
0.0106625 
0.0110055 
0.011322 
0.011618 
0.0118895 
0.0121305 
0.0123415 
0.012517 
0.012657 
0.0127565 
0.012815 
0.012835 
0.0128195 
0.012773 
0.0127125 
0.01 26535 
0.0126060 
0.012580 
0.012582 
0.0126195 
0.012695 
0.0128115 
0.012971 
0.013165 
0.0133465 
0.013492 
0.013590 
0.013639 
0.01 3643 
0.013611 
0.013553 
0.01 3474 
0.013381 
0.0132675 
0.013116 
0.01 29165 
0.01 2656 
0.0123155 
0.011879 
0.0113255 
0.0106345 
0.009791 
0.0087925 
0.007644 
0.0064895 
0.005442 
0.0044815 
0.0036025 
0.002843 
0.0021935 
0.001 638 
0.0010805 
0.0005205 
0.000000 
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Table  8.2 


ACTUAL  MODEL  CO-ORDINATES  AND  ACCURACY 


x/c 

Zu/c 

AZu/c 

Z^/c 

AZ  g/c 

0.08477 

0.03784 

0.00008 

0.01517 

+0 . 00000 

0.10518 

0.04081 

0.00010 

0.01690 

-0.00008 

0.12988 

0.04371 

-0.00002 

0.01898 

-0.00012 

0.15976 

0.04686 

0.00008 

0.02136 

-0.0001 6 

0.19594 

0.04978 

0.00002 

0.02391 

-0.00028 

0.23950 

0.05253 

±0.00000 

0.02662 

-0.00032 

0.29014 

0.05473 

-0.00008 

0.02900 

-0.00044 

0.34058 

0.05616 

-0.00002 

0.03048 

-0.00054 

0.39103 

0.05670 

+o . 00000 

0.03099 

-0.00060 

0.44147 

0.05640 

0.00002 

0.03038 

-0.00068 

0.49187 

0.05520 

0.00004 

0.02868 

-0.00060 

0.53982 

0.05323 

0.00010 

0.02589 

-0.00050 

0.57863 

0.05085 

0.00006 

0.02315 

-0.00052 

0.61007 

0.04858 

0.00014 

0.0207' 

-0.00052 

0.63552 

0.04626 

0.00002 

0.01880 

-0.00040 

0.65617 

0.04431 

0 . 00004 

0.01710 

-0.00046 

0.67668 

0.04217 

0.00004 

0.01549 

-0 . 0004  6 

0.70148 

0.03932 

+0.00000 

0.01359 

-0.00046 

0.73151 

0.03561 

0.00002 

0.01132 

-0.00056 

0.76789 

0.03070 

+0.00000 

0.00898 

-0.00050 

0.81185 

0.02451 

0 . 00004 

0.00643 

-0.00050 

0.36254 

0.01 744 

0.00008 

0.00391 

-0.00052 

0.90590 

0.01 1 58 

-0  00004 

0.00220 

-0.00048 

0.94008 

0.00726 

0.00004 

0.00106 

-0.00050 

0.96472 

0.00417 

0 . 00004 

0.00040 

-0.00046 

0.98738 

0.00136 

0.00006 

0.00012 

-0.00014 

Table  8.3 


MBB-A3  - PRESSURE  POINT  POSITIONS 


Upper  Surface 
x/c 


Lower  Surface 
i . x/c 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 


0.0004 
0.0037 
0.0065 
0.0109 
0.01 54 
0.0200 
0.0305 
0.0506 
0.0753 
0. 1005 
0.1495 
0.2003 
0.2498 
0.2992 
0.3498 
0.4002 
0.4499 
0.4983 
0.5493 
0.5994 
0.6487 
0.7196 
0.8001 
0.8483 
0.9283 

1 .OOOO (Trailing  Edge) 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 
1 5 
16 
17 


O .OOOO (Leading  Edge) 
0.0009 
0.0031 
0.0053 
0.0114 
0.01 90 
0 .0455 
0.0997 
0.1471 
0.1988 
0.2989 
0.3998 
0.4990 

0.5986  d 

0.7286  ?| 

0.8680 
0.9484 
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Table  8.4a 

FLOW  CONDITIONS  INCLUDED 
MBB-A3  Airfoil  A.R.A.  Bedford  Tunnel 


Run 

O 

a 

Re  « lO'6 
based  on  chord 

cL 

Cm 

(0.25c) 

cD 

84 

0.700 

2.01 

6.08 

0.501 

-0.0494 

0.00785 

86 

0.700 

3.02 

6.26 

0.649 

-0.0455 

0.00877 

88 

0.699 

4 .01 

6.21 

0.841 

-0.0393 

0.01 561 

93 

0.698 

5.00 

6.17 

1 .003 

-0.0414 

0.03085 

94 

0.698 

5.49 

6.17 

1 .024 

-0.0405 

0.03720 

4 

0.7  50 

1 .71 

6.18 

0.512 

-0.0566 

0.00831 

13 

0.755 

1 .89 

6.01 

0.553 

-0.0562 

0.00818 

17 

0.759 

1 .50 

6.00 

0.487 

-0.0578 

0.00780 

18 

0.7  60 

1 .89 

6.01 

0.564 

-0.0577 

0.00803 

22 

0.7  60 

2.21 

6.01 

0.626 

-0.0583 

0.00870 

23 

0.7  60 

2.75 

6 .00 

0.734 

-0.0643 

0.01 518 

24 

0.758 

3.73 

5.98 

0.880 

-0.0851 

0.04110 

25 

0.761 

4.74 

6.00 

0.9  20 

-0.1039 

0.06458 

16 

0.765 

1.89 

6.00 

0.574 

-0.0597 

0.00832 

44 

0.771 

1.90 

6.09 

0.594 

-0.0648 

0.00952 

100 

0.798 

2.01 

6.20 

0.  641 

-0.0992 

0.02744 

106 

0.801 

5.01 

6.13 

0.837 

-0.1174 

0.07859 

113 

0.8  50 

2.01 

6.08 

0.515 

-0.1165 

0.03236 

118 

0.851 

4.47 

6.12 

0.716 

-0.1227 

0.05897 

Table  8.4b 


FLOW  CONDITIONS  INCLUDED 
MBB-A3  Airfoil  - Polytechnic  of  Turin  Tunnel 


Run 

a" 

Re  x 10~f 
based  on  chord 

CN 

Cm 

(0.25c) 

Transition 
trip  (°) 

Boundary 

conditions 

P33 

0.751 

1.12 

0.400 

0.368 

-0.0484 

no 

yes 

P36 

0.768 

2.25 

0.406 

0.483 

-0.0413 

no 

yes 

P96 

0.759 

2.83 

0.403 

0.566 

-0.0380 

yes 

yes 

P97 

0.759 

3.48 

0.403 

0.618 

-0.0369 

yes 

yes 

P37 

0.754 

4.61 

0.401 

0.712 

-0.0343 

no 

yes 

P78 

0.765 

4.61 

0.405 

0.783 

-0.0497 

yes 

no 

P39 

0.802 

1.30 

0.419 

0.399 

-0.0614 

no 

yes 

P99 

0.795 

2.00 

0.414 

0.511 

-0.0593 

yes 

yes 

P40 

0.793 

2.90 

0.414 

0.562 

-0.0568 

no 

yes 

P108 

0.797 

3.90 

0.416 

0.685 

-0.0656 

yes 

P41 

0.799 

5.43 

0.419 

0.704 

-0.0617 

no 

PR1 

0.800 

5.43 

0.419 

0.754 

-0.07  20 

yes 

PI  00 

0.849 

0.80 

0.434 

0.375 

-0.0871 

yes 

yes 

PI  3 

0.848 

1 .77 

0.433 

0.355 

-0.0791 

no 

no 

P82 

0.851 

1.77 

0.436 

0.419 

-0.0772 

yes 

no 

P109 

0.842 

2.00 

0.432 

0.521 

-0.0910 

yes 

yes 

P102 

0.841 

3.20 

0.432 

0.592 

-0.0841 

yes 

yes 

P8  5 

0.855 

4.18 

0.438 

0.619 

-0.0831 

yes 

no 

(°)  Transition  trip  device:  ballotini,  average  diameter 0.2mm,  position  x/c=0.28  -5-  0.30  on  upper 
surface,  x/c  »0.39  t O.Ul  on  lower  surface. 

The  location  of  transition  has  not  been  verified.  Transition  likely  occurs  close  to  the  lead- 
ing edge  for  the  A.R.A.  tests  and  at  the  position  of  the  tripping  device  (may  be  in  some  cases 
near  downstream)  for  the  P.T.  tests. 

The  different  location  of  transition  between  A.R.A.  and  P.T.  experiments  may  explain  the  ad- 
verse Reynolds  number  effect  on  separation  shown  in  Fig. 8. 6. 
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Run 

M 

oo 

a" 

x/c 

Upper 

1.000 

0.928 

0.848 

0.800 

0.720 

0.649 

0.599 

0.549 

0.498 

0.450 

0.400 

0.350 

0.299 

0.250 

0.200 

0.150 

0.101 

0.075 

0.051 

0.031 

0.020 

0.015 

0.011 

0.007 

0.004 

0.0004 

Lower 

0.000 

0.001 

0.003 

0.005 

0.011 

0.019 

0.050 

0.100 

0.147 

0.199 

0.299 

0.400 

0.499 

0.599 

0.729 

0.868 

0.948 


Run 

Moo 


x/c 

Upper 

1.000 

0.928 

0.848 

0.800 

0.720 

0.649 

0.599 

0.549 

0.498 

0.450 

0.400 

0.350 

0.299 

0.250 

0.200 

0.150 

0.101 


Table  8.5 


SURFACE  PRESSURE  DISTRIBUTION  - A.R.A.  BEDFORD 


84 

86 

88 

93 

94 

0. 

700 

0 

.700 

0.699 

0 

.698 

0 

.698 

2. 

01 

3.02 

4.01 

5 

.00 

5.49 

CP 

P/P0 

CP 

P/P0 

cp 

P/Po 

CP 

P/P0 

CP 

P/P0 

0.103 

.7462 

0.102 

.7460 

0.099 

.7461 

0.083 

.7427 

0.068 

.7391 

0.060 

.7355 

0.056 

.7345 

0.052 

.7345 

0.042 

.7324 

0.028 

.7292 

-0.044 

.7099 

-0.052 

.7080 

-0.057 

.7075 

-0.064 

.7062 

-0.078 

.7031 

-0.116 

.6921 

-0.125 

.6897 

-0.131 

.6895 

-0.130 

.6902 

-0.142 

.6876 

-0.272 

.6533 

-0.288 

.6495 

-0.294 

.6491 

-0.275 

.6545 

-0.280 

.6534 

-0.397 

.6225 

-0.421 

.6166 

-0.425 

.6168 

-0.382 

.6280 

-0.383 

.6281 

-0.468 

.6049 

-0.501 

.5969 

-0.501 

.5980 

-0.437 

.6145 

-0.437 

.6147 

-0.538 

.5900 

-0.569 

.5799 

-0.564 

.5826 

-0.448 

.6117 

-0.445 

.6128 

-0.564 

.5811 

-0.614 

.5689 

-0.589 

.5764 

-0.482 

.6033 

-0.518 

.5949 

-0.587 

.5755 

-0.646 

.5609 

-0.584 

.5777 

-0.712 

.5467 

-0.776 

.5314 

-0.595 

.5734 

-0.661 

.5573 

-0.552 

.5855 

-0.902 

.4999 

-0.939 

.4911 

-0.612 

.5693 

-0.681 

.5522 

-0.564 

.5824 

-1.606 

.3265 

-1 .366 

.3861 

-0.622 

.5669 

-0.686 

.5509 

-1.149 

.4382 

-1.631 

.3202 

-1.682 

.3083 

-0.658 

.5580 

-0.698 

.5480 

-1.462 

.3610 

-1.637 

.3188 

-1 .694 

.3053 

-0.670 

.5549 

-0.558 

.5828 

-1.511 

.3489 

-1.672 

.3102 

-1.723 

.2984 

-0.722 

.5419 

-1.191 

.4261 

-1.512 

.3487 

-1.673 

.3100 

-1 .726 

.2375 

-0.805 

.5215 

-1.324 

.3933 

-1.566 

.3353 

-1 .719 

.2985 

-1.772 

.2862 

-0.838 

.5132 

-1.346 

.3876 

-1.568 

.3349 

-1.731 

.2957 

-1.786 

.2829 

-1.058 

.4589 

-1.393 

.3761 

-1.635 

.3182 

-1.792 

.2805 

-1.845 

.2683 

-1.062 

.4578 

-1.363 

.3834 

-1.600 

.3268 

-1.744 

.2923 

-1.797 

.2801 

-0.856 

.5089 

-1.286 

.4025 

-1.519 

.3469 

-1.669 

.3108 

-1 .720 

.2991 

-0.817 

.5184 

-1.218 

.4195 

-1.441 

.3661 

-1.595 

.3292 

-1 .650 

.3162 

-0.566 

.5806 

-0.871 

.5052 

-1.117 

.4460 

-1.289 

.4045 

-1 .351 

.3897 

-0.182 

.6757 

-0.465 

.6058 

-0.694 

.5505 

-0.888 

.5034 

-U.959 

.4864 

0.221 

.7754 

-0.029 

.7136 

-0.247 

.6607 

-0.421 

.6183 

-0.485 

.6029 

0.958 

.9578 

0.801 

.9188 

0.616 

.8736 

0.466 

.8370 

0.410 

.8234 

1.125 

.9990 

1.121 

.9981 

1.060 

.9832 

0.957 

.9580 

0.910 

.9463 

0.877 

.9376 

1.044 

.9790 

1.116 

.9969 

1.127 

.9997 

1.126 

.9996 

0.421 

.8248 

0.726 

.9004 

0.921 

.9489 

1 .022 

.9739 

1.049 

.9806 

0.444 

.8306 

0.708 

.8960 

0.864 

.9348 

0.958 

.9581 

0.986 

.9650 

0.307 

.7966 

0.520 

.8494 

0.682 

.8900 

0.789 

.9164 

0.822 

.9247 

0.246 

.7816 

0.434 

.8281 

0.584 

.8659 

0.688 

.8916 

0.716 

.8988 

0.236 

.7790 

0.361 

.8100 

0.472 

.8381 

0.550 

.8575 

0.574 

.8637 

0.172 

.7633 

0.269 

.7873 

0.360 

.8105 

0.425 

.8269 

0.445 

.8319 

0.098 

.7450 

0.184 

.7664 

0.269 

.7879 

0.328 

.8030 

0.346 

.8077 

0.035 

.7294 

0.114 

.7489 

0.191 

.7688 

0.246 

.7828 

0.262 

.7869 

-0.067 

.7040 

0.001 

.7210 

0.071 

.7391 

0.120 

.7517 

0.132 

.7548 

-0.111 

.6932 

-0.053 

.7077 

0.007 

.7233 

0.048 

.7340 

0.056 

.7363 

-0.120 

.6910 

-0.074 

.7025 

-0.025 

.7156 

0.008 

.7241 

0.013 

.7255 

0.002 

.7211 

0.034 

.7293 

0.071 

.7392 

0.094 

.7453 

0.094 

.7456 

0.106 

.7470 

0.128 

.7524 

0.152 

.7593 

0.166 

.7630 

0.163 

.7624 

0.155 

.7591 

0.168 

.7622 

0.183 

.7668 

0.189 

.7686 

0.182 

.7671 

0.178 

.7647 

0.185 

.7664 

0.195 

.7697 

0.195 

.7702 

0.185 

.7680 

4 

13 

17 

18 

22 

0.750 

0.755 

0.759 

0 

.760 

0 

.760 

1.71 

1 .89 

1 

.50 

1 .89 

2 

.21 

CP 

P/P0 

CP 

P/Po 

CP 

P/Po 

Cp 

P/Po 

cp 

P/Po 

0.119 

.7208 

0.120 

.7180 

0.120 

.7156 

0.121 

.7153 

0.122 

.7154 

0.067 

.7067 

0.069 

.7041 

0.071 

.7020 

0.072 

.7016 

0.072 

.7018 

-0.032 

.6800 

-0.029 

.6770 

-0.027 

.6752 

-0.027 

.6743 

-0.026 

.6746 

-0.112 

.6583 

-0.111 

.6547 

-0.107 

.6529 

-0.109 

.6518 

-0.108 

.6522 

-0.278 

.6133 

-0.278 

.6090 

-0.274 

.6070 

-0.277 

.6056 

-0.271 

.6071 

-0.420 

.5747 

-0.418 

.5707 

-0.413 

.5687 

-0.417 

.5668 

-0.400 

.5714 

-0.517 

.5485 

-0.521 

.5426 

-0.515 

.5405 

-0.519 

.5387 

-0.479 

.5497 

-0.611 

.5231 

-0.618 

.5159 

-0.609 

.5148 

-0.609 

.5139 

-0.502 

.5435 

-0.633 

.5172 

-0.646 

.5082 

-0.650 

.5034 

-0.593 

.5184 

-0.601 

.5162 

-0.685 

.5028 

-0.688 

.4968 

-0.701 

.4894 

-0.698 

.4894 

-0.972 

.4137 

-0.687 

.5023 

-0.627 

.5136 

-0.657 

.5016 

-0.826 

.4541 

-0.972 

.4138 

-0.659 

.5099 

-0.786 

.4700 

-0.682 

.4946 

-0.865 

.4433 

-0.985 

.4100 

-0.663 

.5090 

-0.876 

.4454 

-0.729 

.4816 

-0.888 

.4369 

-0.968 

.4147 

-0.805 

.4704 

-0.860 

.4497 

-0.798 

.4628 

-0.877 

.4400 

-0.949 

.4202 

-0.802 

.4712 

-0.887 

.4423 

-0.786 

.4659 

-0.894 

.4351 

-0.974 

.4131 

-0.792 

.4741 

-0.857 

.4506 

-0.748 

.4764 

-0.856 

.4457 

-0.940 

.4224 

-0.817 

.4673 

-0.889 

.4418 

-0.730 

.4815 

-0.882 

.4386 

-0.958 

.4175 

AH-W 


Table  8.5  (contd.) 


x/c 

Upper 

CP 

P/P0 

CP 

P/Po 

IOUIC  U . «* 

Cp  P/Po 

CP 

P/P0 

CP 

P/Po 

0.075 

-0.866 

.4540 

-0.905 

.4374 

-0.764 

.4721 

-0.892 

.4357 

-0.962 

.4164 

0.051 

-0.933 

.4358 

-0.948 

.4257 

-0.845 

.4493 

-0.930 

.4252 

-0.985 

.4100 

0.031 

-0.773 

.4791 

-0.788 

.4695 

-0.688 

.4930 

-0.770 

.4693 

-0.835 

.4514 

0.020 

-0.626 

.5188 

-0.651 

.5068 

-0.535 

.5351 

-0.633 

.5074 

-0.712 

.4854 

0.015 

-0.595 

.5273 

-0.626 

.5137 

-0.496 

.5459 

-0.606 

.5146 

-0.698 

.4893 

0.011 

-0.351 

.5936 

-0.373 

.5829 

-0.260 

.6108 

-0.356 

.5835 

-0.431 

.5630 

0.007 

0.038 

.6990 

0.017 

.6898 

0.113 

.7135 

0.033 

.6910 

-0.035 

.6722 

0.004 

0.414 

.8010 

0.395 

.7932 

0.487 

.8166 

0.408 

.7945 

0.341 

.7761 

0.0004 

1.061 

.9764 

1.054 

.9734 

1.089 

.9824 

1 .059 

.9741 

1 .033 

.9668 

Lower 

0.000 

1.144 

.9987 

1 .148 

.9992 

1 .142 

.9971 

1 .151 

.9993 

1 .151 

.9993 

0.001 

0.762 

.8953 

0.804 

.9051 

0.695 

.8738 

0.799 

.9023 

0.885 

.9260 

0.003 

0.257 

.7584 

0.318 

.7722 

0.159 

.7262 

0.312 

.7678 

0.420 

.7977 

0.005 

0.319 

.7750 

0.369 

.7859 

0.243 

.7495 

0.362 

.7819 

0.449 

.8058 

0.011 

0.214 

.7466 

0.257 

.7554 

0.156 

.7254 

0.254 

.7520 

0.324 

.7713 

0.019 

0.163 

.7328 

0.198 

.7391 

0.111 

.7130 

0.197 

.7362 

0.262 

.7543 

0.050 

0.188 

.7396 

0.215 

.7440 

0.159 

.7263 

0.215 

.7413 

0.256 

.7526 

0.100 

0.134 

.7251 

0.158 

.7282 

0.115 

.7141 

0.158 

.7254 

0.190 

.7343 

0.147 

0.060 

.7049 

0.080 

.7069 

0.042 

.6940 

0.080 

.7040 

0.109 

.7121 

0.199 

0.010 

.6915 

0.028 

.6927 

-0.008 

.6804 

0.028 

.6896 

0.055 

.6970 

0.299 

-0.097 

.6623 

-0.073 

.6651 

-0.113 

.6515 

-0.082 

.6594 

-0.057 

.6660 

0.400 

-0.142 

.6502 

-0.131 

.6492 

-0.160 

.6385 

-0.132 

.6454 

-0.110 

.6514 

0.499 

-0.141 

.6504 

-0.131 

.6493 

-0.153 

.6403 

-0.131 

.6456 

-0.114 

.6504 

0.599 

-0.011 

.6857 

-0.004 

.6840 

-0.018 

.6775 

-0.003 

.6810 

0.009 

.6844 

0.729 

0.100 

.7158 

0.106 

.7140 

0.097 

.7093 

0.107 

.7115 

0.115 

.7137 

0.868 

0.165 

.7334 

0.162 

.7295 

0.159 

.7262 

0.165 

.7273 

0.171 

.7291 

0.948 

0.189 

.7398 

0.190 

.7372 

0.190 

.7348 

0.194 

.7353 

0.198 

.7366 

Run 

23 

24 

25 

16 

44 

Moo 

0.760 

0.758 

0.761 

0.765 

0.771 

a° 

2.75 

3.73 

4.74 

1 .89 

1 .90 

x/c 

Upper 

CP 

P/Po 

CP 

P/Po 

CP 

P/Po 

CP 

P/P0 

cp 

P/Po 

1.000 

0.115 

.7140 

0.050 

.6973 

-0.137 

.6437 

0.123 

.7131 

0.123 

.7095 

0.928 

0.073 

.7040 

0.004 

.6846 

-0.248 

.6130 

0.074 

.6995 

0.079 

.6969 

0.848 

-0.019 

.6769 

-0.115 

.6521 

-0.381 

.5765 

-0.025 

.6721 

-0.019 

.6696 

0.800 

-0.092 

.6568 

-0.195 

.6301 

-0.445 

.5586 

-0.106 

.6495 

-0.096 

.6480 

0.720 

-0.231 

.6185 

-0.352 

.5869 

-0.537 

.5333 

-0.271 

.6037 

-0.250 

.6046 

0.649 

-0.329 

.5915 

-0.505 

.5449 

-0.607 

.5140 

-0.406 

.5662 

-0.357 

.5745 

0.599 

-0.386 

.5757 

-0.552 

.5319 

-0.629 

.5080 

-0.495 

.5416 

-0.398 

.5632 

0.549 

-0.710 

.4866 

-0.713 

.4876 

-0.662 

.4989 

-0.540 

.5291 

-0.807 

.4482 

0.498 

-1.135 

.3694 

-1.260 

.3373 

-0.694 

.4901 

-0.707 

.4827 

-0.949 

.4083 

0.450 

-1.143 

.3672 

-1.282 

.3313 

-0.776 

.4673 

-0.859 

.4404 

-0.934 

.4125 

0.400 

-1.116 

.3746 

-1.247 

.3410 

-1.027 

.3982 

-0.877 

.4352 

-0.905 

.4208 

0.350 

-1 .090 

.3816 

-1 .224 

.3474 

-1 .251 

.3361 

-0.901 

.4287 

-0.912 

.4186 

0.299 

-1.077 

.3854 

-1.209 

.3514 

-1.283 

.3275 

-0.894 

.4306 

-0.901 

.4217 

0.250 

-1.068 

.3877 

-1 .202 

.3535 

-1.277 

.3291 

-0.879 

.4348 

-0.878 

.4283 

0.200 

-1.084 

.3833 

-1.215 

.3498 

-1 .291 

.3252 

-0.893 

.4309 

-0.889 

.4252 

0.150 

-1 .051 

.3925 

-1  .184 

.3582 

-1.264 

.3325 

-0.851 

.4424 

-0.844 

.4378 

0.101 

-1.057 

.3910 

-1.197 

.3547 

-1.278 

.3288 

-0.872 

.4368 

-0.857 

.4341 

0.075 

-1 .059 

.3904 

-1  .191 

.3563 

-1 .270 

.3309 

-0.879 

.4348 

-0.861 

.4330 

0.051 

-1.068 

.3878 

-1.212 

.3505 

-1.303 

.3218 

-0.914 

.4249 

-0.892 

.4244 

0.031 

-0.941 

.4228 

-1 .124 

.3748 

-1 .220 

.3449 

-0.754 

.4696 

-0.733 

.4691 

0.020 

-0.879 

.4399 

-1.083 

.3860 

-1.174 

.3574 

-0.616 

.5080 

-0.596 

.5073 

0.015 

-0.850 

.4480 

-1.029 

.4007 

-1 .117 

.3731 

-0.588 

.5156 

-0.566 

.5159 

0.011 

-0.550 

.5307 

-0.702 

.4907 

-0.789 

.4639 

-0.339 

.5847 

-0.295 

.5920 

0.007 

-0.146 

.6420 

-0.298 

.6018 

-0.390 

.5740 

0.048 

.6924 

0.059 

.6916 

0.004 

0.243 

.7491 

0.095 

.7098 

0.003 

.6824 

0.420 

.7958 

0.434 

.7967 

0.0004 

0.982 

.9530 

0.899 

.9304 

0.831 

.9112 

1.064 

.9748 

1 .071 

.9756 

Lower 

0.000 

1.150 

.9993 

1.141 

.9971 

1.117 

.9899 

1.152 

.9991 

1.154 

.9990 

0.001 

0.967 

.9487 

1.066 

.9764 

1.111 

.9884 

0.794 

.8998 

0.788 

.8961 

0.003 

0.575 

.8407 

0.760 

.8925 

0.869 

.9215 

0.340 

.7636 

0.298 

.7586 

0.005 

0.574 

.8405 

0.743 

.8876 

0.825 

.9093 

0.358 

.7785 

0.352 

.7738 

0.011 

0.434 

.8018 

0.569 

.8398 

0.649 

.8609 

0.251 

.7488 

0.248 

.7444 

0.019 

0.358 

.7810 

0.481 

.8156 

0.555 

.8348 

0.194 

.7329 

0.193 

.7291 

0.050 

0.322 

.7710 

0.408 

.7956 

0.462 

.8091 

0.214 

.7386 

0.214 

.7349 

0.100 

0.241 

.7487 

0.309 

.7685 

0.351 

.7785 

0.158 

.7229 

0.158 

.7192 

0.147 

0.156 

.7253 

0.219 

.7436 

0.255 

.7521 

0.080 

.7014 

0.080 

.6973 

0.199 

0.098 

.7093 

0.154 

.7259 

0.186 

.7331 

0.028 

.6867 

0.028 

.6828 

0.299 

-0.019 

.6769 

0.028 

.6913 

0.051 

.6957 

-0.082 

.6562 

-0.086 

.6507 

0.400 

-0.076 

.6612 

-0.038 

.6732 

-0.025 

.6748 

-0.133 

.6420 

-0.132 

.6378 

0.499 

-0.087 

.6583 

-0.060 

.6671 

-0.059 

.6654 

-0.133 

.6422 

-0.132 

.6378 

'm9' 


AX- 10 


x/c 

Upper 

CP 

P/Po 

CP 

Table 

P/P0 

8.5  (contd.) 

~Cp  p/po 

CP 

P/Po 

CP 

P/P0 

0.599 

0.028 

.6899 

0.042 

.6952 

0.034 

.6911 

-0.003 

.6783 

0.000 

.6747 

0.729 

0.127 

.7172 

0.129 

.7191 

0.109 

.7118 

0.108 

.7092 

0.112 

.7064 

0.868 

0.178 

.7313 

0.166 

.7293 

0.127 

.7166 

0.166 

.7252 

0.171 

.7230 

0.948 

0.202 

.7379 

0.173 

.7311 

0.098 

.7088 

0.196 

.7335 

0.203 

.7317 

Run 

100 

106 

113 

118 

K, 

0 

.798 

0.801 

0.850 

0 

.851 

a° 

2 

.01 

5 

.01 

2 

.01 

4 

.47 

X/C 

Upper 

CP 

P/Po 

CP 

P/Po 

CP 

P/P0 

CP 

P/Po 

1.000 

0.095 

.6854 

-0.341 

.5554 

-0.167 

.5707 

-0.387 

.5009 

0.928 

0.030 

.6665 

-0.474 

.5161 

-0.274 

.5367 

-0.474 

.4736 

0.848 

-0.122 

.6220 

-0.550 

.4937 

-0.326 

.5203 

-0.496 

.4666 

0.800 

-0.214 

.5950 

-0.568 

.4886 

-0.347 

.5138 

-0.506 

.4635 

0.720 

-0.369 

.5497 

-0.580 

.4851 

-0.388 

.5008 

-0.516 

.4604 

0.649 

-0.533 

.5016 

-0.596 

.4803 

-0.784 

.3760 

-0.534 

.4548 

0.599 

-1.055 

.3485 

-0.592 

.4814 

-0.910 

.3360 

-0.702 

.4017 

0.549 

-1.011 

.3615 

-0.611 

.4760 

-0.861 

.3517 

-0.990 

.3107 

0.498 

-0.972 

.3730 

-0.644 

.4662 

-0.822 

.3639 

-1.011 

.3042 

0.450 

-0.924 

.3869 

-0.767 

.4300 

-0.780 

.3771 

-0.973 

.3161 

0.400 

-0.906 

.3922 

-1.102 

.3314 

-0.738 

.3902 

-0.932 

.3290 

0.350 

-0.887 

.3979 

-1.129 

.3234 

-0.716 

.3972 

-0.903 

.3383 

0.299 

-0.848 

.4092 

-1.105 

.3306 

-0.682 

.4079 

-0.874 

.3472 

0.250 

-0.826 

.4158 

-1.101 

.3317 

-0.651 

.4177 

-0.859 

.3521 

0.200 

-0.829 

.4148 

-1.105 

.3304 

-0.634 

.4232 

-0.854 

.3535 

0.150 

-0.772 

.4315 

-1.069 

.3412 

-0.562 

.4459 

-0.808 

.3681 

0.101 

-0.781 

.4289 

-1.077 

.3388 

-0.530 

.4559 

-0.799 

.3709 

0.075 

-0.763 

.4340 

-1.053 

.3459 

-0.508 

.4628 

-0.775 

.3787 

0.051 

-0.790 

.4262 

-1.070 

.3409 

-0.537 

.4539 

-0.773 

.3793 

0.031 

-0.697 

.4535 

-1.015 

.3570 

-0.452 

.4805 

-0.689 

.4057 

0.020 

-0.477 

.5178 

-0.928 

.3828 

-0.212 

.5565 

-0.560 

.4463 

0.015 

-0.418 

.5351 

-0.853 

.4047 

-0.137 

.5800 

-0.508 

.4627 

0.011 

-0.194 

.6008 

-0.558 

.4914 

0.061 

.6425 

-0.242 

.5467 

0.007 

0.144 

.6998 

-0.193 

.5987 

0.376 

.7420 

0.090 

.6516 

0.004 

0.507 

.8060 

0.186 

.7102 

0.704 

.8454 

0.433 

.7598 

0.0004 

1 .090 

.9768 

0.903 

.9212 

1.169 

.9920 

1.054 

.9558 

Lower 

0.000 

1.164 

.9984 

1.166 

.9987 

1.156 

.9881 

1.192 

.9993 

0.001 

0.747 

.8763 

1.074 

.9716 

0.575 

.8046 

0.966 

.9279 

0.003 

0.240 

.7279 

0.766 

.8810 

-0.051 

.6072 

0.547 

.7957 

0.005 

0.309 

.7479 

0.749 

.8760 

0.090 

.6516 

0.565 

.8013 

0.011 

0.213 

.7199 

0.580 

.8263 

0.048 

.6383 

0.433 

.7597 

0.019 

0.173 

.7082 

0.499 

.8024 

0.031 

.6329 

0.372 

.7405 

0.050 

0.205 

.7176 

0.427 

.7811 

0.125 

.6628 

0.347 

.7326 

0.100 

0.157 

.7036 

0.328 

.7521 

0.100 

.6549 

0.269 

.7081 

0.147 

0.084 

.6821 

0.235 

.7247 

0.028 

.6320 

0.180 

.6800 

0.199 

0.018 

.6629 

0.152 

.7002 

-0.040 

.6105 

0.098 

.6541 

C.299 

-0.097 

.6291 

0.010 

.6587 

-0.180 

.5664 

-0.053 

.6064 

0.400 

-0.152 

.6131 

-0.079 

.6324 

-0.267 

.5389 

-0.159 

.5729 

0.499 

-0.154 

.6124 

-0.126 

.6185 

-0.258 

.5417 

-0.210 

.5569 

0.599 

-0.007 

.6555 

-0.016 

.6509 

-0.065 

.6028 

-0.062 

.6037 

0.729 

0.114 

.6910 

0.067 

.6754 

0.070 

.6452 

0.041 

.6361 

0.868 

0.167 

.7066 

0.057 

.6725 

0.104 

.6560 

0.037 

.6347 

0.948 

0.186 

.7120 

-0.009 

.6530 

0.069 

.6451 

-0.025 

.6153 

AM  1 


V Table  8.6 

I 

SURFACE  PRESSURE  DISTRIBUTION  - POLYTECHNIC  OF  TURIN  (P.T.) 


Run 

P33 

P36 

P96 

P97 

P37 

n» 

0. 

751 

0. 

.768 

0.759 

0. 

759 

0. 

.754 

a° 

1. 

12 

2. 

.25 

2. 

.83 

3.48 

4. 

.61 

x/C 

Upper 

CP 

P/Po 

CP 

P/Po 

CP 

P/Po 

CP 

P/Po 

CP 

P/P0 

1.000 

0.143 

.7268 

0.136 

.7149 

0.107 

.7120 

0.107 

.7120 

0.090 

.7103 

0.928 

0.083 

.7105 

0.077 

.6984 

0.051 

.6966 

0.049 

.6961 

0.043 

.6976 

0.848 

0.000 

.6880 

-0.013 

.6731 

-0.035 

.6729 

-0.035 

.6729 

-0.036 

.6760 

0.800 

-0.060 

.6717 

-0.082 

.6538 

-0.103 

.6541 

-0.102 

.6545 

-0.093 

.6605 

0.720 

-0.334 

.5974 

-0.215 

.6167 

-0.247 

.6145 

-0.237 

.6174 

-0.205 

.6299 

0.649 

-0.476 

.5587 

-0.366 

.5744 

-0.359 

.5835 

-0.345 

.5874 

-0.296 

.6050 

0.599 

-0.507 

.5503 

-0.529 

.5289 

-0.428 

.5647 

-0.402 

.5720 

-0.357 

.5885 

0.549 

-0.537 

.5423 

-0.558 

.5209 

-0.461 

.5555 

-0.430 

.5642 

-0.462 

.5598 

0.498 

-0.568 

.5339 

-0.696 

.4824 

-0.487 

.5483 

-0.480 

.5502 

-0.744 

.4827 

0.450 

-0.593 

.5269 

-0.734 

.4716 

-0.608 

.5150 

-0.696 

.4908 

-1.026 

.4056 

0.400 

-0.612 

.5218 

-0.761 

.4641 

-0.833 

.4532 

-0.952 

.4203 

-1 .083 

.3901 

0.350 

-0.623 

.5190 

-0.802 

.4528 

-0.931 

.4261 

-1 .026 

.4000 

-1  .100 

.3854 

0.299 

-0.633 

.5162 

-0.852 

.4387 

- 

- 

- 

- 

-1.133 

.3764 

0.250 

-0.650 

.5115 

-0.879 

.4312 

- 

- 

- 

- 

-1 .200 

.3581 

0.200 

-0.659 

.5092 

-0.877 

.4317 

-0.963 

.4174 

-1 .052 

.3928 

-1 .240 

.3473 

0.150 

-0.657 

.5096 

-0.852 

.4387 

-1 .005 

.4058 

-1 .078 

.3855 

-1 .235 

.3487 

0.101 

-0.645 

.5129 

-0.849 

.4396 

-1 .020 

.4015 

-1 .091 

.3822 

-1 .240 

.3473 

0.075 

-0.633 

.5162 

-0.849 

.4396 

-1 .022 

.4010 

-1 .091 

.3822 

-1 .235 

.3487 

0.051 

-0.652 

.5110 

-0.857 

.4373 

-1 .024 

.4005 

-1 .084 

.3841 

-1 .228 

.3506 

0.031 

-0.550 

.5386 

-0.723 

.4749 

-0.903 

.4338 

-0.957 

.4189 

-1  .130 

.3774 

0.020 

-0.430 

.5713 

-0.600 

.5092 

-0.800 

.4623 

-0.871 

.4425 

-1 .056 

.3976 

0.015 

-0.337 

.5965 

-0.509 

.5345 

-0.717 

.4850 

-0.780 

.4676 

-0.963 

.4230 

0.011 

-0.143 

.6493 

-0.307 

.5909 

-0.505 

.5435 

-0.572 

.5251 

-0.730 

.4865 

0.007 

0.193 

.7403 

0.042 

.6886 

-0.149 

.6415 

-0.217 

.6227 

-0.362 

.5871 

0.004 

0.568 

.8422 

0.439 

.7994 

0.249 

.7511 

0.188 

.7342 

0.086 

.7094 

0.0004 

1.097 

.9860 

1.064 

.9741 

0.959 

.9467 

0.933 

.9395 

0.878 

.9257 

Lower 

0.000 

1.080 

.9813 

1.112 

.9878 

1.071 

.9776 

1.080 

.9800 

1.095 

.9850 

0.001 

0.521 

.8295 

0.739 

.8835 

0.861 

.9197 

0.926 

.9375 

1.033 

.9680 

0.003 

0.017 

.6927 

0.313 

.7642 

0.505 

.8216 

0.600 

.8477 

0.760 

.8933 

0.005 

0.045 

.7002 

0.292 

.7586 

0.466 

.8110 

0.545 

.8327 

0.673 

.8698 

0.011 

0.026 

.6950 

0.224 

.7393 

0.354 

.7801 

0.417 

.7975 

0.558 

.8382 

0.019 

0.007 

.6899 

0.176 

.7261 

0.288 

.7618 

0.351 

.7791 

0.462 

.8119 

0.050 

0.064 

.7053 

0.156 

.7205 

0.233 

.7468 

0.274 

.7579 

0.358 

.7837 

0.100 

0.028 

.6955 

0.097 

.7041 

0.160 

.7265 

0.196 

.7366 

0.260 

.7569 

0.147 

-0.036 

.6782 

0.030 

.6853 

0.080 

.7048 

0.110 

.7130 

0.167 

.7315 

0.199 

-0.091 

.6633 

-0.035 

.6670 

0.014 

.6864 

0.040 

.6937 

0.088 

.7099 

0.299 

-0.188 

.6371 

-0.145 

.6364 

-0.088 

.6584 

-0.065 

.6647 

-0.038 

.6755 

0.400 

-0.227 

.6264 

-0.198 

.6214 

- 

- 

- 

- 

-0.115 

.6544 

0.499 

-0.184 

.6381 

-0.168 

.6299 

-0.116 

.6507 

-0.105 

.6536 

-0.115 

.6544 

0.599 

-0.120 

.6554 

-0.097 

.6496 

-0.037 

.6724 

-0.030 

.6743 

-0.041 

.6746 

0.729 

0.028 

.6955 

-0.005 

.6754 

0.075 

.7033 

0.079 

.7043 

0.021 

.6915 

0.868 

0.153 

.7296 

0.158 

.7210 

0.119 

.7154 

0.123 

.7164 

0.152 

.7273 

0.948 

0.157 

.7305 

0.158 

.7210 

0.124 

.7168 

0.126 

.7173 

0.133 

.7221 

Run 

P78 

P39 

P99 

P40 

PI  08 

0. 

765 

0.802 

0.795 

0 

.793 

C 

1.797 

Cl* 

4. 

61 

1.30 

2.00 

2 

.90 

3.90 

x/c 

Upper 

cp 

P/Po 

CP 

P/Po 

CP 

P/Po 

CP 

P/Po 

Cp 

P/P0 

1.000 

0.065 

.6968 

0.151 

.6992 

0.126 

.6961 

0.103 

.6907 

0.046 

.6715 

0.928 

0.016 

.6829 

0.103 

.6851 

0.074 

.6808 

0.061 

.6785 

-0.007 

.6562 

0.848 

-0.056 

.6630 

0.024 

.6616 

-0.010 

.6565 

-0.021 

.6546 

-0.098 

.6295 

0.800 

-0.109 

.6482 

-0.035 

.6443 

-0.070 

.6388 

-0.078 

.6381 

-0.162 

.6109 

0.720 

-0.220 

.6175 

-0.337 

.5552 

-0.201 

.6006 

-0.229 

.5940 

-0.292 

.5727 

0.649 

-0.330 

.5867 

-0.625 

.4703 

-0.352 

.5567 

-0.542 

.5030 

-0.437 

.5302 

0.599 

-0.422 

.5612 

-0.640 

.4660 

-0.571 

.4927 

-0.793 

.4302 

-0.573 

.4906 

0.549 

-0.554 

.5243 

-0.654 

.4618 

-0.835 

.4159 

-0.825 

.4208 

-0.780 

.4299 

0.498 

-0.849 

.4424 

-0.673 

.4562 

-0.922 

.3906 

-0.828 

.4199 

-0.969 

.3746 

0.450 

-1.141 

.3610 

-0.710 

.4454 

-0.918 

.3915 

-0.644 

.4152 

-1.010 

.3626 

0.400 

-1.213 

.3410 

-0.754 

.4323 

-0.900 

.3968 

-0.877 

.4058 

-1.051 

.3507 

0.350 

-1.255 

.3293 

-0.767 

.4285 

-0.886 

.4011 

-0.933 

.3894 

-1.087 

.3402 

0.299 

- 

- 

-0.757 

.4313 

- 

- 

-0.945 

.3861 

- 

- 

0.250 

- 

- 

-0.732 

.4388 

- 

- 

-0.925 

.3917 

- 

- 

0.200 

-1.219 

.3393 

-0.698 

.4487 

-0.769 

.4350 

-0.909 

.3964 

-1.020 

.3598 

0.150 

-1.212 

.3415 

-0.641 

.4656 

-0.756 

.4388 

-0.875 

.4063 

-1.007 

.3636 

ax-i: 


Table  8.6  (contd.) 


x/c 

Upper 

CP 

P/P0 

CP 

P/Po 

“P 

P/P0 

CP 

P/P0 

CP 

P/P0 

0.101 

-1.210 

.3419 

-0.600 

.4778 

-0.733 

.4455 

-0.861 

.4105 

-0.992 

.3679 

0.075 

-1.204 

.3436 

-0.565 

.4881 

-0.725 

.4479 

-0.849 

.4138 

-0.979 

.3717 

0.051 

-1.198 

.3454 

-0.562 

.4890 

-0.725 

.4479 

-0.838 

.4171 

-0.960 

.3774 

0.031 

-1.095 

.3740 

-0.431 

.5275 

-0.576 

.4913 

-0.707 

.4551 

-0.811 

.4209 

0.020 

-1.025 

.3935 

-0.299 

.5664 

-0.453 

.5271 

-0.583 

.4912 

-0.723 

.4466 

0.015 

-0.927 

.4208 

-0.204 

.5946 

-0.367 

.5524 

-0.496 

.5166 

-0.640 

.4710 

0.011 

-0.701 

.4836 

-0.013 

.6509 

-0.170 

.6097 

-0.295 

.5748 

-0.429 

.5326 

0.007 

-0.330 

.5867 

0.307 

.7451 

0.157 

.7052 

0.045 

.6738 

-0.095 

.6304 

0.004 

0.089 

.7033 

0.655 

.8479 

0.517 

.8102 

0.439 

.7883 

0.291 

.7431 

0.0004 

0.889 

.9260 

1.130 

.9877 

1.085 

.9758 

1 .066 

.9705 

0.983 

.9455 

Lower 

0.000 

1.112 

.9880 

1.088 

.9755 

1.108 

.9825 

1.124 

.9874 

1.100 

.9798 

0.001 

1 .051 

.9711 

0.471 

.7935 

0.674 

.8560 

0.793 

.8911 

0.919 

.9269 

0.003 

0.776 

.8944 

-0.059 

.6372 

0.214 

.7219 

0.389 

.7738 

0.583 

.8285 

0.005 

0.702 

.8740 

-0.016 

.6499 

0.229 

.7262 

0.357 

.7644 

0.542 

.8166 

0.011 

0.578 

.8393 

-0.019 

.6490 

0.164 

.7071 

0.283 

.7428 

0.421 

.7813 

0.019 

0.489 

.8146 

-0.029 

.6462 

0.126 

.6961 

0.229 

.7273 

0.354 

.7617 

0.050 

0.382 

.7847 

0.029 

.6630 

0.129 

.6971 

0.197 

.7179 

0.286 

.7416 

0.100 

0.282 

.7570 

0.016 

.6593 

0.088 

.6851 

0.142 

.7020 

0.206 

.7183 

0.147 

0.188 

.7310 

-0.049 

.6401 

0.013 

.6632 

0.060 

.6780 

0.122 

.6939 

0.199 

0.109 

.7089 

-0.110 

.6222 

-0.044 

.6465 

-0.016 

.6560 

0.049 

.6724 

0.299 

-0.014 

.6747 

-0.217 

.5903 

-0.147 

.6164 

-0.136 

.6212 

-0.075 

.6362 

0.400 

- 

- 

-0.262 

.5772 

- 

- 

-0.202 

.6020 

- 

- 

0.499 

-0.072 

.6586 

-0.210 

.5927 

-0.156 

.6140 

-0.178 

.6090 

-0.127 

.6209 

0.599 

-0.014 

.6747 

-0.153 

.6096 

-0.061 

.6417 

-0.102 

.6311 

-0.051 

.6433 

0.729 

0.090 

.7037 

0.073 

.6762 

0.069 

.6794 

-0.024 

.6536 

0.065 

.6772 

0.868 

0.121 

.7124 

0.161 

.7020 

0.128 

.6966 

0.152 

.7048 

0.104 

.6887 

0.948 

0.111 

.7093 

0.169 

.7043 

0.141 

.7004 

0.139 

.7010 

0.093 

.6853 

Run 

P41 

P81 

PI  00 

P82 

PI  3 

H» 

0.799 

0 

.800 

0.849 

0 

.851 

0.848 

a° 

5 

.43 

5.43 

0.80 

1 

.77 

1 

.77 

x/c 

Upper 

CP 

P/Po 

Cp 

P/P0 

cp 

P/Po 

CP 

P/Po 

Cp 

P/Po 

1.000 

-0.129 

.6192 

-0.169 

.6063 

0.098 

.6552 

0.000 

.6229 

-0.022 

.6178 

0.928 

-0.183 

.6031 

-0.238 

.5860 

0.030 

.6338 

-0.082 

.5971 

-0.093 

.5954 

0.848 

-0.244 

.5852 

-0.298 

.5683 

-0.085 

.5977 

-0.165 

.5708 

-0.190 

.5649 

0.800 

-0.276 

.5758 

-0.328 

.5597 

-0.159 

.5744 

-0.206 

.5579 

-0.264 

.5416 

0.720 

-0.345 

.5556 

-0.382 

.5437 

-0.316 

.5249 

-0.263 

.5398 

-0.444 

.4849 

0.649 

-0.424 

.5325 

-0.441 

.5264 

-0.773 

.3808 

-0.406 

.4946 

-0.622 

.4290 

0.599 

-0.498 

.5108 

-0.485 

.5135 

-0.903 

.3399 

-0.826 

.3620 

-0.637 

.4243 

0.549 

-0.601 

.4806 

-0.567 

.4893 

-0.858 

.3542 

-0.904 

.3374 

-0.634 

.4252 

0.498 

-0.781 

.4279 

-0.696 

.4513 

-0.802 

.3718 

-0.863 

.3504 

-0.638 

.4239 

0.450 

-0.957 

.3760 

-0.915 

.3870 

-0.760 

.3851 

-0.816 

.3654 

-0.661 

.4167 

0.400 

-1.001 

.3633 

-1.067 

.3425 

-0.716 

.3989 

-0.786 

.3749 

-0.715 

.3997 

0.350 

-1.004 

.3624 

-1.071 

.3412 

-0.683 

.4094 

-0.765 

.3814 

-0.727 

.3959 

0.299 

-1.023 

.3567 

- 

- 

. 

- 

- 

- 

-0.844 

.3591 

0.250 

-1.079 

.3402 

- 

- 

- 

- 

- 

- 

-0.662 

.4163 

0.200 

-1.134 

.3242 

-1.143 

.3200 

-0.530 

.4574 

-0.629 

.4244 

-0.627 

.4273 

0.150 

-1.118 

.3289 

-1.125 

.3252 

-0.498 

.4674 

-0.580 

.4399 

-0.561 

.4480 

0.101 

-1.105 

.3327 

-1.117 

.3278 

-0.443 

.4850 

-0.529 

.4559 

-0.510 

.4641 

0.075 

-1.092 

.3365 

-1.102 

.3321 

-0.399 

.4988 

-0.499 

.4653 

-0.476 

.4747 

0.051 

-1.071 

.3426 

-1.087 

.3364 

-0.370 

.5078 

-0.483 

.4705 

-0.458 

.4806 

0.031 

-0.964 

.3742 

-0.981 

.3675 

-0.239 

.5492 

-0.348 

.5131 

0.323 

.7262 

0.020 

-0.883 

.3977 

-0.908 

.3891 

-0.105 

.5910 

-0.210 

.5566 

0.187 

.6835 

0.015 

-0.793 

.4241 

-0.817 

.4159 

-0.014 

.6200 

-0.115 

.5867 

0.092 

.6534 

0.011 

-0.573 

.4887 

-0.598 

.4802 

0.168 

.6771 

0.070 

.6449 

0.094 

.6543 

0.007 

-0.222 

.5918 

-0.247 

.5834 

0.453 

.7670 

0.380 

.7430 

0.404 

.7516 

0.004 

0.194 

.7139 

0.154 

.7013 

0.755 

.8621 

0.709 

.8468 

0.738 

.8567 

0.0004 

0.941 

.9330 

0.914 

.9246 

1.140 

.9834 

1.166 

.9911 

1.174 

.9939 

Lower 

0.000 

1.128 

.9876 

1.118 

.9846 

1.054 

.9563 

1.118 

.9760 

1 .122 

.9778 

0.001 

1.036 

.9608 

1.046 

.9634 

0.341 

.7318 

0.514 

.7852 

0.509 

.7847 

0.003 

0.758 

.8792 

0.771 

.8827 

-0.258 

.5430 

-0.031 

.6130 

-0.078 

.6000 

0.005 

0.679 

.8562 

0.702 

.8624 

-0.174 

.5696 

0.023 

.6302 

-0.023 

.6174 

0.011 

0.559 

.8208 

0.577 

.8257 

-0.148 

.5777 

0.022 

.6298 

-0.013 

.6204 

0.019 

0.474 

.7959 

0.488 

.7993 

-0.134 

.5820 

0.016 

.6281 

-0.020 

.6183 

0.050 

0.373 

.7662 

0.383 

.7687 

-0.033 

.6139 

0.063 

.6427 

0.040 

.6373 

0.100 

0.275 

.7374 

0.286 

.7402 

-0.017 

.6191 

0.053 

.6397 

0.032 

.6348 

0.147 

0.180 

.7096 

0.191 

.7121 

-0.076 

.6005 

-0.023 

.6156 

-0.035 

.6136 

0.199 

0.093 

.6842 

0.106 

.6871 

-0.137 

.5810 

-0.089 

.5949 

-0.113 

.5890 

0.299 

-0.056 

.6404 

-0.028 

.6478 

-0.234 

.5506 

-0.194 

.5618 

-0.250 

.5458 

Table  8.6  (contd.) 

x/c 

Upper 

Cp 

P/Po 

Cp 

P/Po 

cp 

P/Po 

Cp 

P/P0 

CP 

P/Po 

0.400 

-0.154 

.6116 

. 

_ 

. 

- 

- 

. 

-0.347 

.5154 

0.499 

-0.167 

.6079 

-0.110 

.6236 

-0.396 

.4997 

-0.466 

.4757 

-0.318 

.5246 

0.599 

-0.090 

.6305 

-0.056 

.6396 

-0.082 

.5986 

-0.097 

.5923 

-0.269 

.5399 

0.729 

-0.024 

.6498 

0.038 

.6672 

0.056 

.6419 

0.049 

.6384 

0.036 

.6360 

0.868 

0.074 

.6785 

0.038 

.6672 

0.115 

.6605 

0.089 

.6509 

0.106 

.6581 

0.948 

0.016 

.6616 

-0.028 

.6478 

0.121 

.6624 

0.068 

.6444 

0.067 

.6458 

Run 

P109 

P102 

P85 

0 

842 

0 

841 

0.855 

a° 

2.00 

3 

20 

4 

.18 

x/c 

Upper 

CP 

P/P0 

CP 

P/Po 

Cp 

P/Po 

1.000 

0.054 

.6460 

-0.019 

.6229 

-0.167 

.5671 

0.928 

-0.017 

.6239 

-0.079 

.6043 

-0.233 

.5461 

0.848 

-0.136 

.5867 

-0.176 

.5739 

-0.287 

.5290 

0.800 

-0.219 

.5608 

-0.246 

.5524 

-0.318 

.5192 

0.720 

-0.392 

.5067 

-0.398 

.5051 

-0.375 

.5012 

0.649 

-0.656 

.4244 

-0.576 

.4499 

-0.438 

.4811 

0.599 

-0.863 

.3599 

-0.745 

.3971 

-0.505 

.4597 

0.549 

-0.935 

.3374 

-0.866 

.3595 

-0.825 

.3583 

0.498 

-0.922 

.3416 

-0.907 

.3469 

-0.955 

.3168 

0.450 

-0.890 

.3515 

-0.944 

.3354 

-0.965 

.3138 

0.400 

-0.851 

.3637 

-0.939 

.3368 

-0.961 

.3151 

0.350 

-0.822 

.3726 

-0.917 

.3437 

-0.942 

.3211 

0.299 

- 

- 

- 

- 

- 

- 

0.250 

- 

- 

- 

- 

- 

- 

0.200 

-0.714 

.4065 

-0.814 

.3760 

-0.846 

.3514 

0.150 

-0.658 

.4239 

-0.788 

.3841 

-0.813 

.3621 

0.101 

-0.620 

.4357 

-0.761 

.3925 

-0.786 

.3707 

0.075 

-0.597 

.4427 

-0.742 

.3984 

-0.764 

.3775 

0.051 

-0.581 

.4479 

-0.715 

.4070 

-0.736 

.3865 

0.031 

-0.422 

.4973 

-0.573 

.4510 

-0.620 

.4233 

0.020 

-0.294 

.5373 

-0.461 

.4859 

-0.512 

.4576 

0.015 

-0.207 

.5646 

-0.375 

.5129 

-0.426 

.4849 

0.011 

-0.023 

.6220 

-0.188 

.5709 

-0.232 

.5465 

0.007 

0.282 

.7170 

0.129 

.6698 

0.094 

.6501 

0.004 

0.613 

.8200 

0.481 

.7795 

0.458 

.7656 

0.0004 

1.112 

.9757 

1.068 

.9621 

1.071 

.9603 

Lower 

0.000 

1.101 

.9724 

1.115 

.9766 

1.148 

.9847 

0.001 

0.611 

.8196 

0.784 

.8735 

0.884 

.9008 

0.003 

0.136 

.6714 

0.382 

.7481 

0.504 

.7802 

0.005 

0.161 

.6794 

0.366 

.7433 

0.473 

.7703 

0.011 

0.116 

.6653 

0.280 

.7165 

0.389 

.7438 

0.019 

0.094 

.6582 

0.236 

.7029 

0.332 

.7254 

0.050 

0.115 

.6649 

0.208 

.6940 

0.280 

.7091 

0.100 

0.083 

.6549 

0.153 

.6768 

0.209 

.6865 

0.147 

0.014 

.6333 

0.070 

.6510 

0.120 

.6582 

0.199 

-0.053 

.6126 

-0.002 

.6286 

0.039 

.6325 

0.299 

-0.166 

.5773 

-0.123 

.5908 

-0.090 

.5915 

0.400 

- 

- 

- 

- 

- 

- 

0.499 

-0.284 

.5406 

-0.231 

.5568 

-0.302 

.5243 

0.599 

-0.077 

.6050 

-0.082 

.6037 

-0.093 

.5906 

0.729 

0.059 

.6474 

0.045 

.6431 

0.024 

.6278 

0.868 

0.107 

.6624 

0.077 

.6532 

0.034 

.6308 

0.948 

0.100 

.6601 

0.054 

.6460 

-0.031 

.6103 
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Table  8.7 


PRESSURE  DISTRIBUTION  ABOVE  AND  BELOW  THE  MODEL  AT  A DISTANCE  OF  132mm  FROM  THE  CHORD 

Polytechnic  of  Turin 


Run 

P33 

P3b 

P96 

P97 

P37 

Mco 

0 

.751 

0. 

768 

0 

.759 

0 

.759 

0 

.754 

a° 

1 

.12 

2. 

25 

2.83 

3 

.48 

4.61 

x/_ 

Upper  Side 

Cp 

P/Po 

CP 

P/Po 

Cp 

P/Po 

CP 

P/Po 

Cp 

P/P0 

-0.63 

-0.029 

.6801 

-0.041 

.6655 

-0.041 

.6712 

-0.043 

.6707 

-0.050 

.6723 

-0.47 

-0.031 

.6797 

-0.047 

.6636 

-0.052 

.6683 

-0.050 

.6687 

-0.056 

.6706 

-0.32 

-0.035 

.6786 

-0.064 

.6589 

-0.069 

.6634 

-0.064 

.6649 

-0.070 

.6668 

-0.16 

-0.048 

.6749 

-0.079 

.6546 

-0.094 

.6567 

-0.090 

.6576 

-0.104 

.6574 

0.00 

-0.073 

.6683 

-0.111 

.6457 

-0.133 

.6460 

-0.134 

.6456 

-0.147 

.6456 

0.16 

-0.093 

.6627 

-0.150 

.6349 

-0.169 

.6359 

-0.182 

.6325 

-0.192 

.6334 

0.32 

-0.111 

.6578 

-0.174 

.6283 

-0.182 

.6325 

-0.208 

.6253 

-0.230 

.6231 

0.47 

-0.114 

.6571 

-0.170 

.6293 

-0.168 

.6364 

-0.203 

.6267 

-0.225 

.6245 

0.63 

-0.110 

.6582 

-0.139 

.6380 

-0.138 

.6446 

-0.164 

.6374 

-0.190 

.6339 

0.79 

-0.096 

.6620 

-0.110 

.6462 

-0.107 

.6530 

-0.131 

.6465 

-0.158 

.6428 

0.94 

-0.076 

.6675 

-0.083 

.6537 

-0.083 

.6596 

-0.096 

.6562 

-0.118 

.6536 

1.26 

-0.046 

.6756 

-0.048 

.6633 

-0.040 

.6716 

-0.062 

.6654 

-0.085 

.6626 

1.57 

-0.030 

.6799 

-0.037 

.6664 

-0.039 

.6719 

-0.047 

.6697 

-0.065 

.6682 

Lower  Side 

-0.63 

-0.004 

.6871 

0.004 

.6780 

0.017 

.6872 

0.017 

.6872 

0.012 

.6890 

-0.47 

-0.001 

.6876 

0.008 

.6791 

0.022 

.6885 

0.031 

.6911 

0.015 

.6899 

-0.32 

0.005 

.6393 

0.011 

.6798 

0.027 

.6899 

0.025 

.6894 

0.022 

.6919 

-0.16 

0.008 

.6901 

0.012 

.6801 

0.029 

.6904 

0.032 

.6913 

0.031 

.6944 

0.00 

0.008 

.6902 

0.018 

.6820 

0.029 

.6904 

0.036 

.6923 

0.038 

.6963 

0.16 

0.006 

.6896 

0.015 

.6810 

0.025 

.6894 

0.037 

.6928 

0.041 

.6970 

0.32 

0.002 

.6886 

0.016 

.6813 

0.025 

.6894 

0.034 

.6918 

0.038 

.6963 

0.47 

0.001 

.6884 

0.017 

.6815 

0.027 

.6899 

0.034 

.6918 

0.034 

.6951 

0.63 

0.006 

.6898 

0.019 

.6822 

0.029 

.6904 

0.032 

.6913 

0.033 

.6949 

0.79 

0.009 

.6905 

0.028 

.6845 

0.032 

.6913 

0.032 

.6913 

0.034 

.6951 

0.94 

0.022 

.6940 

0.029 

.6850 

0.032 

.6913 

0.034 

.6918 

0.035 

.6954 

1.26 

0.025 

.6949 

0.031 

.6855 

0.030 

.6909 

0.037 

.6928 

0.036 

.6956 

1.57 

0.027 

.6954 

0.029 

.6850 

0.029 

.6904 

0.036 

.6923 

0.034 

.6951 

Run 

P39 

P99 

P40 

PI  08 

P41 

M„ 

0 

.802 

0 

.795 

0 

.793 

0.797 

0 

.799 

a° 

1.30 

2 

.00 

2 

.90 

3.90 

5 

.43 

x/c 

Upper  Side 

CP 

P/P0 

CP 

P/Po 

Cp 

P/Po 

CP 

P/Po 

CP 

P/Po 

-0.63 

-0.025 

.6471 

-0.037 

.6486 

-0.033 

.6510 

-0.035 

.6478 

-0.039 

.6453 

-0.47 

-0.026 

.6469 

-0.040 

.6476 

-0.038 

.6496 

-0.039 

.6466 

-0.040 

.6451 

-0.32 

-0.029 

.6459 

-0.055 

.6433 

-0.056 

.6445 

-0.052 

.6430 

-0.051 

.6420 

-0.16 

-0.047 

.6408 

-0.083 

.6352 

-0.078 

.6379 

-0.081 

.6345 

-0.076 

.6345 

0.00 

-0.077 

.6319 

-0.106 

.6285 

-0.119 

.6262 

-0.133 

.6192 

-0.125 

.6203 

0.16 

-0.106 

.6234 

-0.147 

.6166 

-0.178 

.6088 

-0.197 

.6006 

-0.195 

.5996 

0.32 

-0.133 

.6154 

-0.181 

.6066 

-0.216 

. j980 

-0.262 

.5815 

-0.269 

.5779 

0.47 

-0.139 

.6136 

-0.197 

.63’8 

-0.217 

.5975 

-0.293 

.5724 

-0.312 

.5652 

0.63 

-0.136 

.6145 

-0.176 

.6080 

-0.175 

.6097 

-0.233 

.5901 

-0.258 

.5812 

0.79 

-0.107 

.6229 

-0.122 

.6237 

-0.132 

.6224 

-0.153 

.6135 

-0.171 

.6067 

0.94 

-0.079 

.6314 

-0.OR1 

.6357 

-0.088 

.6351 

-0.106 

.6271 

-0.136 

.6170 

1.26 

-0.039 

.6431 

-0 .044 

.6467 

-0.051 

.6459 

-0.065 

.6392 

-0.089 

.6307 

1.57 

-0.030 

.6457 

-0.030 

.6505 

-0.044 

.6480 

-0.048 

.6440 

-0.070 

.6364 

Lower  Side 

-0.63 

0.001 

.6548 

0.013 

.6631 

0.022 

.6672 

0.020 

.6638 

0.038 

.6679 

-0.47 

0.004 

.6557 

0.015 

.6636 

0.026 

.6681 

0.021 

.6643 

0.039 

.6683 

-0.32 

0.006 

.6564 

0.018 

.6646 

0.026 

.6681 

0.029 

.6667 

0.045 

.6700 

-0.16 

0.013 

.6583 

0.025 

.6665 

0.019 

.6663 

0.036 

.6686 

0.043 

.6695 

0.00 

0.008 

.6569 

0.025 

.6665 

0.016 

.6653 

0.042 

.6705 

0.037 

.6676 

0.16 

0.005 

.6562 

0.020 

.6650 

0.021 

.6667 

0.037 

.6691 

0.032 

.6662 

0.32 

0.001 

.6550 

0.017 

.6643 

0.022 

.6672 

0.033 

.6676 

0.026 

.6646 

0.47 

0.001 

.6550 

0.016 

.6638 

0.031 

.6695 

0.029 

.6667 

0.022 

.6634 

0.63 

0.003 

.6555 

0.016 

.6638 

0.033 

.6702 

0.028 

.6662 

0.022 

.6634 

0.79 

0.011 

.6578 

0.020 

.6650 

0.034 

.6705 

0.029 

.6667 

0.024 

.6639 

0.94 

0.016 

.6592 

0.025 

.6665 

0.035 

.6710 

0.029 

.6667 

0.029 

.6653 

1.26 

0.025 

.6620 

0.030 

.6681 

0.035 

.6710 

0.034 

.6681 

0.030 

.6658 

1.57 

0.029 

.6632 

0.031 

.6684 

0.034 

.6705 

0.034 

.6681 

0.034 

.6667 

IT 


Table  8.7  (contd.) 


Run 

PI  00 

P109 

P102 

Moo 

0. 

849 

' 0.842 

0. 

841 

a0 

0. 

80 

2.00 

3. 

20 

x/c 

Upper  Side 

CP 

P/P0 

CP 

P/Po 

CP 

P/Po 

-0.63 

-0.008 

.6218 

-0.018 

.6235 

-0.026 

.6212 

-0.47 

-0.008 

.6218 

-0.018 

.6235 

-0.026 

.6212 

-0.32 

-0.014 

.6199 

-0.027 

.6207 

-0.042 

.6162 

-0.16 

-0.031 

.6146 

-0.049 

.6136 

-0.055 

.6121 

0.00 

-0.066 

.6037 

-0.092 

.6005 

-0.099 

.5983 

0.16 

-0.118 

.5870 

-0.152 

.5817 

-0.170 

.5763 

0.32 

-0.170 

.5709 

-0.220 

.5605 

-0.251 

.5510 

0.47 

-0.208 

.5590 

-0.259 

.5483 

-0.326 

.5276 

0.63 

-0.212 

.5576 

-0.242 

.5534 

-0.340 

.5233 

0.79 

-0.129 

.5837 

-0.163 

.5784 

-0.197 

.5677 

0.94 

-0.050 

.6084 

-0.069 

.6075 

-0.082 

.6035 

1.26 

-0.016 

.6194 

-0.029 

.6200 

-0.035 

.6183 

1.57 

-0.008 

.6218 

-0.020 

.6228 

-0.028 

.6205 

Lower  Side 

-0.63 

0.018 

.6300 

0.018 

.6347 

0.023 

.6364 

-0.47 

0.02C 

.6305 

0.025 

.6370 

0.025 

.6369 

-0.32 

0.018 

.6300 

0.030 

.6384 

0.041 

.6419 

-0.16 

0.012 

.6281 

0.024 

.6366 

0.035 

.6402 

0.00 

0.003 

.6253 

0.018 

.6347 

0.028 

.6378 

0.16 

-0.011 

.6210 

0.008 

.6314 

0.015 

.6340 

0.32 

-0.015 

.6196 

0.003 

.6300 

0.002 

.6300 

0.47 

-0.011 

.6210 

0.006 

.6309 

0.000 

.6292 

0.63 

0.002 

.6248 

0.017 

.6342 

0.012 

.6331 

0.79 

0.020 

.6305 

0.027 

.6375 

0.020 

.6355 

0.94 

0.027 

.6329 

0.032 

.6389 

0.032 

.6393 

1.26 

0.030 

.6338 

0.035 

.6399 

0.037 

.6407 

1.57 

0.030 

.6338 

0.035 

.6399 

0.038 

.6412 
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Fig. 8. 6.  MBB-A3  Airfoil  - Comparison  between  results  obtained  at  the  A.R.A 
Bedford  wind  tunnel  and  at  the  Turin  Polytechnic  wind  tunnel. 
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9.  EXPERIMENTAL  INVESTIGATION  OF  A 10  PERCENT  THICK 
NASA  SUPERCRITICAL  AIRFOIL  SECTION 

by 

Charles  D.  Harris 

NASA  Langley  Research  Center,  Hampton,  Va.  23665 


9.1  INTRODUCTION 

This  contribution  contains  representative  samples  of  data  obtained  for  a 
supercritical  airfoil  section  tested  in  the  Langley  8-foot  transonic  pressure  tunnel. 
Airfoils  with  various  trailing  edge  geometries  and  two  maximum  thicknesses  were  tested 
in  the  investigation,  but  only  data  for  a 10  percent  maximum  thickness  airfoil  with  a 

1.0  percent  thick  trailing  edge  with  cavity  are  presented  in  this  compilation.  Drag, 
normal-force,  pitching-moment  and  pressure-distribution  data  are  included  for  small 
angles  of  attack  and  Mach  numbers  from  0.60  to  0.81. 

9.1  DATA  SET 


1 . General  Description 

1.1  Airfoil  designation 

1.2  Type  of  airfoil 

1.2.1  Airfoil  geometry 
Nose  radius 
Base  thickness 
Maximum  thickness 

1.2.2  Design  condition 

Design  pressure 
distribution 

1.3  Additional  remarks 

1.4  References  on  airfoil 


Model 

geometry 

2.1 

Chord  length 

2.2 

Span 

2.3 

Actual  model  co-ordinates 
and  accuracy 

2.4 

Maximum  thickness 

2.5 

Base  thickness 

2.6 

Additional  remarks 

2.7 

References  on  model 

Supercritical  airfoil  9a. 
Supercritical . 


0.0212  c 
0.01  c 
0.10  c 

Cn  = 0.7  M = 0.79 

Flat  top.  Rear  loaded. 

Airfoil  tested  with  various  trailing 
edge  cavities. 

NASA  TM  X-2336 

"Wind-Tunnel  Investigation  of  Effects 
of  Trailing-Edge  Geometry  on  NASA 
Supercritical  Airfoil  Section,"  by 
Charles  D.  Harris 


0.635  m (25.0  in. ) 

2. 18  m (85.8  in. ) 

See  Table  I and  figure  9.1. 


. 0635  m 
.635  cm 


NASA  TM  X-2336 

"Wind-Tunnel  Investigation  of  Effects 
of  Trailing-Edge  Geometry  on  NASA 
Supercritical  Airfoil  Section,"  by 
Charles  D.  Harris 


A')-: 


3 . Wind  tunnel 

3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  Stagnation  pressure 

3.2.2  Stagnation  temperature 

3.2.3  Humidity/dew  point 

3.3  Test  section 

3.3.1  Dimensions 

3.3.2  Type  of  walls 

3.4  Flow  field  (empty  test  section) 

3.4.1  Reference  static  pressure 

3.4.2  Flow  angularity 

3.4.3  Mach  number  distribution 

3.4.4  Pressure  gradient 

3.4.5  Turbulence/noise  level 

3.4.6  Sidewall  boundary  layer 

3.5  Additional  remarks 

3.6  References  on  wind  tunnel 

4 . Tests 

4.1  Type  of  measurements 

4.2  Tunnel/model  dimensions 

4.2.1  Height/chord  ratio 

4.2.2  Width/chord  ratio 

4.3  Flow  conditions  included  in 
present  data  base 

4.3.1  Angle  of  attack 

4.3.2  Mach  number 

4.3.3  Reynolds  number 

4.3.4  Transition 

- position  of  free 
transition 

- transition  fixing 

4.3.5  Temperature  equilibrium 

4.4  Additional  remarks 

4.5  References  on  tests 


8-Foot  Transonic  Pressure  Tunnel 
Continuous  flow,  pressure  tunnel 
Can  be  varied  from  approx.  15  to  68  k N/m^ 
322  K (120  F) 

Air  dried  sufficiently  to  avoid 
condensation . 


2.2mx2.2mx4.3m 

Slotted  top  and  bottom,  solid  sides 
(3?  overall  open  area  ratio) 


Measured  in  plenum.  Values  in  Table  II. 

Maximum  lateral  velocity  comnonents  are 
about  0.005  of  free  stream  at  all  Mach 
numbers . 

Streamwise  variations  of  approximately 
+0.002  over  Mach  number  range. 


Lateral  fluctuating  velocity  components 
7/ O'™,  and  v!/V„  have  not  been  measured. 
U/tl„  varies  from  0.002  at  M = 0.2  to 
about  0.02  at  high  Mach  numbers. 


Thickness  varies  but  is  on  the  order 
of  7 to  8 cm. 


Surface  pressure;  wake  profiles. 


3.46 

3.46 


0.5°  to  2.5° 

From  0.60  to  0.80 

See  figure  9.2.  Reynolds  number 
simulations  based  on  refs.  2 and  3. 


No.  90  carborundum  grains;  0.25  cm 
wide  (0.10  in.)  bands  along  x/c  = 0.28 
on  upper  and  lower  surfaces. 


* 
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5 . Instrumentation 

5.1  Surface  pressure  measurements 

5.1.1  Pressure  holes 

- size  0.51  mm  (0.020  inch)  inside  dia. 

- spanwise  station(s)  0.32  chord  from  tunnel  center  line 

- chordwise  positions  Concentrated  near  the  leading  and 

trailing  edges  as  illustrated  in 
figure  9.3.  See  Table  III. 

5.1.2  Type  of  transducers  and  Electronically  actuated  differential- 
scanning devices  pressure  scanning  valves  with  transducer 

ranges  of  +69kN/m2  (10  lb/inch2)  for 
the  upper  surface  and! +52kN/m2 
(7.5  lb/inch2)  for  the  lower  surface. 
Accuracy  within  0.5  percent  of  full 
scale . 

5.1.3  Other 

5.2  Wake  measurements 

5.2.1  Type/size  of  instrument ( s)  See  figure  9.4.  52  pitot  probes  spaced 

0.0036c  in  region  of  boundary-layer 
losses,  0.072c  in  region  of  shock 
losses. 

6 static  pressure  probes  spaced  about 
0.06c  in  region  of  boundary  layer  losses, 
about  0.2c  in  region  of  shock  losses. 

5.2.2  Streamwise  position(s)  Approximately  1 chord  length 

downstream  of  trailing  edge 


5.2.3  Type  of  transducers 
and  scanning  devices 


5-3  Boundary  layer  measurements 

5.3.1  Type/size  of  instruments 

5.3.2  Locations 

5.3.3  Type  of  transducers  and 
scanning  devices 

5.4  Skin  friction  measurements 

5.4.1  Type/size  of  instruments 

5.4.2  Locations 

5.4.3  Type  of  transducer 

5.5  Flow  visualization 

5.5.1  Flow  field 

5.5.2  Surface  flow  Two  dimensionality  of  flow  was  determined 

by  fluorescent  oil  flow. 

5.6  Other 

5.7  Additional  remarks 


5.8  References  on  instrumentation 


Electronically  actuated  differential- 
pressure  scanning  valves  with  transducer 
ranges  of  +17kN/m2  (2.5  lb/inch2)  in 

boundary-layer  wake  and  +7kN/m2 
(1  lb/inch2)  for  shock  and  static  losses. 
Accuracy  within  0.5  percent  of  full- 
scale. 
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6 . Data 


6.1  Accuracy  (wall  interference 
excluded) 

6.1.1  Angle  of  attack  setting 

6.1.2  Free  stream  Mach  number: 

- setting 

- variation  during  one 
pressure  scan 

6.1.3  Pressure  coefficients 
6-1.4  Aerodynamic  coefficients 

6.1.5  Boundary  layer  quantities 

6.1.6  Repeatability 

6.1.7  Remarks 

6.2  Wall  interference  corrections 
(indicate  estimated  accuracy) 

6.2.1  Angle  of  attack 

6.2.2  Blockage  (solid/wake) 

6.2.3  Streamline  curvature 
(lift) 

6.2.4  Other 

6.2.5  Remarks 

6.2.6  References  on  wall 
interference  correction 

6.3  Presentation  of  data 

6.3.1  Aerodynamic  coefficients 

6.3.2  Surface  pressures 

6.3.3  Boundary  layer  quantities 

6.3.4  Wall  interference 
corrections  included? 

6.3.5  Corrections  for  model 
deflection 

6.3.6  Empty  test  section 
calibration  taken  into 
account? 

6.3.7  Other  corrections 
included? 

6.3.8  Additional  remarks 

6.4  Were  tests  carried  out  in 
different  facilities  on  the 
current  airfoil?  If  so,  what 
facilities.  Are  data  included 
in  the  present  data  base? 

6.5  To  be  contacted  for  further 
information  on  tests 


+0 . 05° 

+0 . 003 
None 


Less 

than 

2% 

of 

maximum 

value 

Less 

than 

2% 

of 

maximum 

value 

Repeatability  checked  but  not  plotted 


No  corrections  applied. 


See  figure  9.5. 

See  figure  9.6  and  Table  IV. 

None 

No 

None 


No 

Charles  D.  Harris 
NASA  Langley  Research  Center 
Mail  Stop  359 
Hampton,  VA  23665 


X 


Av-S 
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8 . List  of  symbols 


Values  are  given  in  both  SI  and  U.  S. 
Customary  Units.  The  measurements  and 
calculations  were  made  in  the  U.  S.  Customary 
Units . 

Cp  pressure  coefficient,  PL  ~ 

q„ 


Cp  sonic  pressure  coefficient  corresponding 
to  local  Mach  number  of  1.0 

c chord  of  airfoil,  cm  (inches) 

C(j  section  drag  coef  f icient , \ cjj  ^ 


section  pitching-moment  coefficient, 

XCP  ^(0-25  - £ )-^Cp  M(o.25  - |) 
I u 

section  normal-force  coefficient, 


Yc  M _ Y c Ax 

2lp  c Zlp  — 

l u 

M Mach  number 

p static  pressure,  N /rtfi  (lb/ft^) 

q dynamic  pressure,  N/m2  (lb/ft2) 

R Reynolds  number  based  on  airfoil 

chord 

t airfoil  thickness,  cm  (inches) 

TI , v,  w free  stream  fluctuating  velocity 
components 


U„  free  stream  velocity 

x ordinate  along  airfoil  reference 

line  measured  from  airfoil  leading 
edge,  cm  (inches) 

y ordinate  vertical  to  airfoil 

reference  line,  cm  (inches) 

z vertical  distance  in  wake  profile, 

cm  (inchesl) 

a angle  of  attack  of  airfoil  reference 

line,  degrees 


Subscripts : 

L local  point  on  airfoil 

l lower  surface 

te  trailing  edge 

no 


frre  stream  value 


TABLE  I.  AIRFOIL  COORDINATES  TABLE  II.  TUNNEL  STATIC  PRESSURES 
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TABLE  IV.  TABULATED  PRESSURE  DISTRIBUTION  FOR  RANGE  OF  MACH  NUMBERS  AND  ANGLES  OF  ATTACK  (CONCLUDED) 
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Figure  9.5.-  Variation  of  section  drag  coefficient,  angle  of  attack 
and  section  pitching-moment  coefficient  at  various 
Mach  numbers. 
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APPENDIX  B 


3D  Configurations 


O Guide  to  the  data.-  The  purpose  of  this  compilation  is  to  make  readily  available 
data  of  high  quality  for  a variety  of  wing  and  wing/body  configurations  for  use  in 
validating  theoretical  methods.  The  accuracy  of  the  latest  numerical  methods  in  solving 
various  forms  of  the  transonic  flow  equations  is  a particular  concern,  therefore, 
special  emphasis  has  been  placed  on  the  inclusion  of  high-subsonic-speed  data.  A further 
desire  has  been  to  include  configurations  ranging  from  simple  to  the  most  complex. 
Configuration  B-2  (ONERA  AFVD),  for  example,  is  an  untapered  wing  with  constant  airfoil 
section  from  root  to  tip  and  no  body  while  configuration  B-5  is  a complete  aircraft 
configuration  with  as  complicated  a wing  geometry  as  one  is  likely  to  encounter. 

To  facilitate  the  utilization  of  this  data  base  a single  format  has  been  used  to 
present  the  information  for  all  the  conf igurations,  paralleling  very  closely  that  used 
for  the  2D  configuration.  Sections  are  included  giving  a general  description  of  the 
model,  the  geometric  characteristics  of  the  model,  the  characteristics  of  the  wind  tunnel 
used,  details  of  how  the  tests  were  conducted,  the  types  and  accuracies  of  the  instrumet- 
ation  and,  finally,  a listing  of  the  data  tables  and  plots  appended.  References  are 
given  for  most  of  the  configurations  from  which  the  reader  may  obtain  additional  details 
on  the  model,  the  test  procedures,  the  data  obtained  and  the  wind  tunnel  used. 

A brief  summary  of  the  geometric  characteristics  and  test  conditions  for  the  five 
wing  and  wing/body  data  sets  are  given  below.  It  can  be  seen  that  the  Reynolds  numbers 
range  from  1 to  approximately  11.7  million  (B-4  and  B-l  respectively)  and  Mach  numbers 
from  0.4  (B-4)  to  0.99  (B-5).  With  the  exception  of  B-4  aeroelastic  corrections  have 
not  been  applied  to  the  data.  Measured  angles  of  attack  have  been  corrected  for  induced 
wall  effects  in  both  B-4  and  B-5;  sufficient  data  is  given  in  B-l,  B-2  and  B-3  to 
enable  the  reader  to  apply  corrections  if  he  desires. 

Finally,  it  should  be  noted  that  if  additional  information  is  desired  on  the  tests 
or  wind  tunnel  facilities,  addresses  of  the  organizations  which  carried  out  the  tests 
are  given  in  item  3.10  of  each  data  set. 


MODEL  GEOMETRY  AND  TEST  CONDITIONS  FOR  WING  AND  WING/BODY  DATA 


Data 

Set 

Wing 

Wing/Body 

Leading 

Edge  Sweep 

Aspect 

Ratio 

Taper 

Ratio 

Data  Presented  For  - 

Mach 

Range 

Angle  of 
Attack 
Range 

RN 

Range 

Based 

on 

m.a.c. 

B-l 

Semi-span 

Wing 

30° 

30° 

3.8 

0.562 

0.7  to 
0.92 

0°  to 

6° 

B-2 

Semi-span 

Wing 

Variable, 
data  given 
for  0° , 30° 
and  50° 

8.0  for 

0°  sweep 
and  2.7 
for  600 
sweep 

1.0 

0.7  to 
0.92 

0°  to 

60 

2.5  x 106 
based  on 
chord 
normal  to 

L.E. 

B-3 

Wing/body 

35° 

n 

0.33 

0.65  to 
0.92 

-2  to 

8° 

1.12  x 106 

to  c 

1.34  x 106 

B-4 

Wing/body 

36.65° 

wm 

0.33 

0.4  to 
0.9 

0°  to 

2° 

1 x 106 

B-5 

Wing/body 

44 . 34° 

6.8 

0.36 

0.5  to 
0.99 

-40  to 
11° 

2.37  x 106 

to  e 

2.68  x 106 

ISM 


1,  PRESSURE  DISTRIBUTIONS  ONTKE  ONERA— M6-WING 
AT  TRANSONIC  MACH  NUMBERS 

fey 

V.  SCHMITT  and  F.  CHARPIN 

OFFICE  NATIONAL  D' ETUDES  ET  DE  RECHERCHES  AEROSPATIALES 
92320  - CHATILLON  - PRANCE 


1 .1  - INTRODUCTION  - 

In  1972,  the  ONERA  Aerodynamics  Department  designed  a swept  back  wing  very  well  instrumented 

to  be  used  as  an  experimental  support  for  basic  studies  of  three-dimensional  flows  at  high  Reynolds 

numbers  from  low  to  transonic  speeds. 

Wind  tunnel  data  from  this  model  called  M6-wing1»ave  been  constituting  a good  base  both  for  computer 
program  assessment  and  for  understanding  various  flow  phenomena  like  shock  wave— boundary  layer 
interaction  or  flow  separation. 

The  selected  data  set  was  obtained  in  the  ONERA  S2MA  wind  tunnel  at  Mach  numbers  of  0.7,  0.84,  0.88 
and  0.92  for  angles  of  attack  up  to  6 degrees  and  a Reynolds  number  of  about  12  million  . 


1 .2  - DATA  SET  - 

1 . General  description 

1.1  Model  designation  or  name 

1.2  Model  type  (e.g.,  full  span  wing-body; 
semi-span  wing) 

1 .3  Design  requirements/conditions 


1 .4  Additional  remarks 


ONERA  Wing  M6 

semi-span  wing  (see  also  figures  B1-1  and  B1-2) 


this  model  was  designed  to  be  used  for  studies  of 
three-dimensional  flows  from  low  to  transonic  speeds 
at  high  Reynolds  numbers. 

it  is  derived  from  the  ONERA  calibration  model 
series  M and  represents  the  external  third  of  the 
wing. 


2.  Model  geometry 


Wing  data 

2.1 

1 .1 

Wing  planform 

2.1 

.2 

Aspect  ratio 

2.1 

.3 

Leading-edge  sweep 

2.1 

.4 

Trailing-e Ige  sweep 

2.1 

.5 

Taper  ratio 

2.1 

.6 

Twist 

2.1 

.7 

Mean  aerodynamic  chord 

2.1 

.8 

Span  or  semispan 

2.1 

• 9 

Number  of  airfoil  sections  used 
to  define  wing 

2.1 

.10 

Spanwise  location  of  reference 

section  and  section  coordinates 
(note  if  ordinates  are  design 
or  actual  measured  values) 

2.1.11  Lofting  procedure  between 
reference  sections 

2.1.12  Form  of  wing-body  fillet,  strakes 


swept  bock  (see  figure  Bl-l) 

3.8 

30° 

15.8° 

0.562 

without  twist 
c = 0.64607  m 
b = 1 . 1 963  m 
1 

y/b  = 0 section  coordinates  of  the  symmetrical  profile 
(design  values)  : see  table  B1-1.  The  soctic  is 
OPERA  D normal  to  the  generator  at  40.18  >■  or  r 

conical  generation 
no  body,  no  strake  , ’il1 


2.1.13  Form  of  wing  tip 

2.2  Body  data  (detail  description  of  body 
geometry) 

2.3  Fabrication  tolerances/waviness 

2.4  Additional  remarks 


Wind  tunnel 

3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  Continuous  or  blowdown. 
Indicate  minimum  run  time  if 
applicable 

3.2.2  Stagnation  pressure 


3.2.3  Stagnation  temperature 

3.3  Test  section 

3.3.1  Shape  of  test  section 

3.3.2  Size  of  test  section  (width, 
height,  length) 

3.3.3  Type  oi'  test  section  walls; 
closed,  open,  slotted,  perforated 
Open  area  ratio  (give  range  if 
variable) 

Slot/hole  geometry  (e.g., 
30-degree  slanted  holes) 

Treatment  of  side  wall  boundary 
layer 

Full  span  models 
Half-model  testing 

3.4  Flow  field  (empty  test  section) 

3.4.1  Reference  static  pressure 

3.4.2  Flow  angularity 

3.4.3  Mach  Number  distribution 

3.4.4  Pressure  gradient 

3.4.5  Turbulence/noise  level 

3.4.6  Side  wall  boundary  layer 

3.5  Freestream  Mach  number  (or  velocity) 

3.5.1  Range 

3.5.2  Pressures  used  to  determine  Mach 
number  (e.g.  settling  chamber 
total  pressure  and  plenum  chamber 
pressure) 

3.5.3  Accuracy  of  Mach  number 
determination  (AH) 

3.5.4  Maximum  Mach  number  variation  in 
x,  y,  z--direction  (empty  tunnel  ; 

specify  at  what  Mach  number) 

Maximum  variation  of  flow 
direction 


truncation  parallel  to  wing  root  and  addition 
of  a half  body  of  revolution 

no  body 

0. 1 5 mm 

see  also  figure  B1-1 

S2MA  (ONERA  - Modane  Center) 

continuous 

from  0.3  bar  to  a limit  stagnation  pressure  depen- 
ding slightly  on  the  Mach  number  : Po^  < 25  bar 

from  287°K  to  320°K 

square 

height  : 1 .770  m width  : 1 .750  m 
perforated  length  : 5.4  m 

-vertical  solid  walls  - horizontal  perforated  walls 

maximum  geometric  porosity  : 6 $ - possibility  of 
changing  the  porosity  with  sliding  plates 
sixty  degree  inclined  holes  (diameter  : 18  mm) 

no  treatment 
B.L.  diverter 

on  the  vertical  wall  2.685  m upstream  of  the  balance 
axis 
unknown 

AM/meter,  in  x-direction=  - 3x10-;5/m  for  0.7<  M^0.92 
according  to  5.4.3 

velocity  turbulence  : 0.2  $ - ref.  1 

displacement  thickness  : ct,  = 12  to  18  mm 
boundary  layer  thickness  : c f = 90  to  1 70  mm 

from  Mo  = 0.1  to  1.35 

settling  chamber  total  pressure  and  static  pressure 
on  the  '-ertical  wall 

AM  = i 0.001 
see  3.4.3 

upwash  ~ 0.3  degree 
(function  of  the  model  size) 


Maximum  Mach  ,umb--r  variation 
during  a run 


3.6  R<  yn  1 is  nusbi  r raw 

3.6.1  Unit  Reynolds  number  range 
(give  range  at  representative 
Mach  numboro  ; i/m) 

'.6.2  M.  an.-  f varying  R-  y:  1 a 

( by  prenr.urisfiti  i.) 

3.7  Temperature  range  and  dewpoint. 

Can  temperature  be  controlled  ? 

3.8  Model  attitudes 

3.8.1  Angle  of  attack,  yaw,  roll 

3.8.2  Accuracy  in  determining  angles 

3.9  Organization  operating  the  tunnel  and 
location  of  tunnel 

3.10  Who  is  to  be  contacted  for  additional 
information 

3.11  Literature  concerning  this  facility 

3.12  Additional  remarks 

Tests 

4.1  Type  of  tests 

4.2  Wing  span  or  semispan  to  tunnel  width 

4.3  Test  conditions 

4.3.1  Angle  of  attack 

4.3.2  Mach  number 

4.3.3  Dynamic  pressure 

4.3.4  Reynolds  number 

4.3.5  Stagnation  temperature 
4.6  Transition 

4.4.1  Free  or  fixed 

4.4.2  Position  of  free  transition 

4.4.3  Position  of  fixed  transition, 
width  of  strips,  size  and  type 
of  roughness  elements 

4.4.4  Were  checks  made  to  determine  if 
transition  occured  at  trip 
locations  ? 

4.5  Bending  or  torsion  under  load 

4.5.1  Describe  any  aeroelastic 

measurements  made  during  tents 


the  Mach  number  is  adjustable  at  t 0.001 -during  a 
continuous  angl*>  of  attack  variation  tho  Mach  -’:nbc- 
is  n t kept  strictly  constant  and  depends  on  mcdel 
• izc  and  Mo. 


Mo 

: 0.25 

0.50 

0.72 

1 . 

1.35 

(Re/m)  10~6 

max 

: 14 

21 

33 

27 

27 

stagnation  pres 

sure  Po 

II 

o 

VjJ 

to  2.5 

bar 

for  M « 0.7 

0.3  to  1 ,75bar  for  M^  1 
0.3  to  2.1  bar  for  M ■=  0.8 
0.3  to  1.9  bar  for  Ms  0.9 

-■tagnation  temperature  To  = 292  K-5  to  315  K i 5 
cannot  be  controlled 
humidity  ^ o.2g  H20/  Kg  air 

motorization  for  the  3 angles  up  to  35° 

(for  complete  model) 

0.03  degree 

0NERA  - Centre  de  Modane-Avrieux 


0NERA  - Direction  GME  - Chfitillon  - FRANCE 


ref.  2,  3 

on  line  data  return 


pressure  distributions,  aerodynamic  forces  and 
moments,  flow  studies  by  visualization  (wall 
streamlines  and  boundary  layer  transition), 
unsteady  measurements 

0.7 


during  pressure  measurements  : b<max<14°  for  all 
Mach  numbers  and  RCc  < 18: 10^  (for  force 
measurements,  because  of  the  limi'r  capacity  >?  ’ 

balance,  there  is  a large  variation  of  max  with 
M and  Re  ) 

0.27  < Mo  < 1 .33 

p 

1600  < qo  < 60700  N/m 

1 .5x106<  R * 1 5x1 06 
-300  K 


free 

variable 
not  relevant 


not  relevant 


unsteady  bending  measured  by  strain-gauge 
on  the  wing  root 


HI-4 


4.5.2  Describe  results  of  any  bench  not  relevant 

calibrations 


4.6  Were  different  sized  models  used  in  no 

wind-tunnel  investigation  ? 

If  so,  indicate  sizes 

2 

4.7  Area n and  lengths  used  to  form  S = 0.7532  m c = 0.64607  m 

coefficients 


4.8  References  on  tests 


ref.  4,  5 


4.9  Related  reports 


ref.  6,  7 


5.  Instrumantation 

5.1  Surface  pressure  measurements 

5.1.1  Pressure  orifices  in  wing. 
Location  and  number  on  upper 
and  lower  surfaces 

5.1.2  Pressure  orifices  on  fuselage. 
Location  and  number 

5.1.3  Pressure  orifices  on  components, 
give  components  and  orifice  loca- 
tion 

5.1.4  Geometry  of  orifices 

5.1.5  Type  o"  pressure  transducer  and 
scanning  devices  used. 

Indicate  range  and  accuracy 

5.2  Force  measurements 

5.2.1  Type  and  location  of  balance 

5.2.2  Forces  and  moments  that  can  be 
measured.  Maximum  loads  and 
accuracy 

5.2.3  Forces  and  moments  on  components 

5.3  Boundary  layer  and  flow-field 
measurements 

5.4  Surface  flow  visualization 

5.4.1  Indicate  method  used  to  determine 

- streamline  pattern 

- boundary-layer  transition 
5.4.2|  Accuracy  of  method 

5.5  Skin  friction  measurements 

5.6  Simulation  of  exhaust  jet 

5.7  Additional  remarks 


271  pressure  orifices  divided  in  7 sections 
(y/b  -=  0.20/0. 44/0. 65/0. 80/0. 90/0. 96  and  0.99) 
see  also  figure  B1-1  and  table  B1-2 


not  relevant 
not  relevant 


0 0.8  mm 

6 transducers  CEC  4312 

(±  12.5  PSID  - Accuracy  : ± 0.012  PSl) 

6 scanivalves  (type  p) 


wall  dynamometric  5 components  balance "0  120  nm" 

axial  force  : 12000  - 12  N 
normal _force  : 65000  - 65  N 
rolling  moment  : 8000  - 8 mN 
pitching  moment  : 2500  i 2.5  mN 
yawing  moment  : 1400  i 1.4  mN 
not  relevant 

none 


by  means  of  fluid  paints 
by  sublimation 
qualitative  methods 
none 

not  relevant 

there  is  strain  gauge,  kulite  and  accelerometer 
instrumentation  for  buffeting  analysis 


6.  Data 


6.1  Accuracy 

6.1.1  Pressure  coefficients 

6.1.2  Aerodynamic  coefficients 


at 

at 


0.84 

i A Cp  = - 0.02 

0.84  : 

: ACx  = - 0.002 

ACz  = ± 0.009 

A Cj.  = - 0.002 
A C„  = ± 0.0006 
AC  =i  0.0003 
n 


r;ot  relevant 


HI 


6.1.3  Boundary  layer  and  wake  quantities 

6.1.4  Repeatability 

6.2  Wall  interference  corrections 

6.3  Data  presentation 

6.3.1  Aerodynamic  coefficients 

6.3.2  Surface  pressure  coefficients 

6.3.3  Flow  conditions  for 

- aerodynamic  coefficient  data 

- pressure  data 


see  t able s Bt-2  and  31-3  or  31-10  and  31-11 
no  corrections 

none 

Cp  (x/l)  for  all  sections  defined  5.1.1 

not  relevant 

Mo  = 0.70/0.84/0.86/0.92  at  Re  - 11.7  1 06 
and  angles  of  attack  cx  = 0°  to  6° 

detail  : T2  means  table  B1-2 
F3  means  figure  B1  —3 


\mo 

oc 

0.70 

0.84 

0.88 

0.92 

0° 

T2/3 

T1  0/1 1 

F3 

T18 

T25 

i 0 

T4 

T12 

F4 

T1 9 

T26 

2° 

T5 

T13 

F5 

T2C 

T27 

3° 

T6  F10 

T14 

F6/l  1 

T21  FI  2 

T28  FI  3 

4° 

T7 

T15 

F7 

T22 

T29 

5° 

T8 

T16 

F8 

T23 

T30 

6° 

T9 

T17 

F9 

T24 

T31 

6.3.4  Boundary  layer  and/or  wake 
data 

6.3.5  Flow  conditions  for  boundary 
layer  and/or  wake  data 

6.3.6  Wall  interference  corrections 
included  ? 

6.3.7  Aeroelasti.,  corrections 
included  ? 

6.3.8  Other  corrections  ? 

6.4  Were  tests  carried  out  in  different 

facilities  on  the  current  model  ? If  so, 
what  facilities.  Are  data  included 
in  present  data  base  ? 


not  relevant 
no 

no 

no 

not  at  transonic  Mach  numbers 
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List  of  symbols 


b 

1 

c 

3 


x 


y 

z 

X 

« 

Mo 

M 

Po 

po 

qo 

P 

Cp 

To 


CX 

cz 


Exploitation  du  centre  d'essais  aerothermodynamiques  de  Modane-Avrieua 
Note  technique  ONERA  n°  181  (1971 ) 

Etude  de  1' ecoulement  autour  de  l'aile  M6  en  transsonique  h S2MA 
P.V.  n°  2/0065  GY  (1973)  - not  published 

Etude  de  1* ecoulement  autour  de  l'aile  M6  en  transsonique  a S2MA 
P.V.  n°  5/1713  ANG  (1974)  - not  published 

Essais  de  tremblement  (buf feting)  d'une  aile  en  fleche  en  transsonique 
L'Aeronautique  et  l'Astronautique  n°  50  (l975-l)f  p.  3—16 

Etude  de  la  couche  limite  par  detecteurs  a film  chaud  en  ecoulement 
subsonique  et  transsonique 

La  Recherche  Aerospatiale  n°  1976-3*  p.  127-133 


s semi-span 
: local  chord 
: mean  aerodynamic  • hord 
: wing  area 

: distance  measured  along  the  local  chord  from  the  leading-edge  of  the  wing 
section 

: distance  measured  spanwise 

: distance  from  the  plane  of  the  wing 

: distance  measured  chordwise  from  wing  apex 

: angle  of  attack 

: free  stream  Mach  number 

: local  Mach  number 

: stagnation  pressure 

: free  stream  static  pressure 

: free  stream  dynamic  pressure 

: local  static  pressure 

: pressure  coefficient  Cp  = ^ ~ P° 

qo 

: stagnation  temperature 

: Reynolds  number  based  on  c 
: Axial  force  coefficient 
s normal  force  coefficient 
: rolling  moment  coefficient 
: pitching  moment  coefficient 
: yawing  moment  coefficient 


HI 


M6  WING  STREAMWISE  SECTION  COORDINATES 

( DESIGN  VALUES ) 


VI 

z/l 

x/l 

Z/I 

0.0 

0.0009165 
0.00006')', 
0.0001675 
0.0003?  37 
0.0005503 
0.0003657 
0.0012363 

0 .00 13366 
0.0025661 
0.003662  3 
0.0065706 
0.0050751 
0.00771 12 
0.0008613 

0. 0126670 
0.0156171 
0.0106600 
0.0261067 
0.0207003 

0.0  366261 
0.0666357 
0.0561763 
0.0656307 

0.07O 3356 

0.0056756 

0.1 160706 
0.1373063 
0.1667076 
0.1010327 
0.2187006 
0.7657310 
0.2717073 
0.2031117 
0.3762776 

0. 7502"30 

0.0 

0.0006016 
0.001 6616 
0.0072556 
0.0031382 
0.0060050 
0.0051363 
0.0062508 
0.0076786 
0.0037058 
0.0102163 
0.0117610 
0.0177703 
0.0150051 

0.0168935 

0.01 87537 
0.0706720 
0.0226565 
0.0262006 
0.0258265 
0.0277717 
0.023 7012 
0.0303278 
0.0770133 
0.0338377 
0.0357762 
0.0777823 
0.0338572 
0.061803'' 
0.0676716 
0.0650507 
0.0662358 

0.0671837 

0.0673686 

0. 06«6307 
0.0688183 

0.7761666 
0.601 3567 

0. 67762 ^3 
0.6528661 
0.6731197 
0.5032516 

0.5232686 

0.5530877 

0.5778067 

0.6023757 

0.6268106 

0.6511097 

0.6752726 

0.6997027 

0.7231895 

0.7669658 

0.7705993 

0.7961055 

0.0176«23 

0.8607726 

0.3638566 

0.3868735 

0.9061905 

0.9225736 

0.9763766 

0.9679966 

0.9573511 

0.9661860 

0.9732761 

0.9797020 

0.9762508 

0.9885752 

0.9021673 

0.9952030 

0.9979030 

1.0000009 

0.  06.79296 
0.063320? 
0.0636077 
0.0679751 
0.0671651 
0.0661907 
0.0650209 
0.0676761 
0.062  1586 
0.060526 ! 
0.0737617 
0.0368990 

0.036954,7 

0.0329602 

0.0308662 

0.0287365 

0.0265505 

0.0263027 

0.021986? 

0. 01 95833 

0 . 0 1 7 09  1 5 
0.0165051 

O. 0122739 
0.0102727 

0. 0085827 
0.0071623 
0.0059226 
0.C0689O7 
0.0060130 

0 .0032786 
0.0026567 
0.0021257 
0.001 6T7« 

0 .00 1 7905 
0.0099777 
0.009705? 

TABLE  B1-1 


■ — - — - ..  - £ 


B I -S 


MI NG 

- SURFACE  PRESSURE  DISTRIBUTIONS 

TEST  ?509 

MO 

.A99R 

ALPHA  = 

.04 

REC  - 

11,»4*10**A 

If  r.f  ion 

1 

If  C 1 1 OH 

2 

SECTION 

Sf C Tl 01 

4 

•IP 

«/t 

n l 

CP 

»/l 

7/1 

CP 

*/l 

It  L 

CP 

*/L 

// L 

CP 

1? 

,•>1011 

-.or  726 

. 10Q 

.0405/ 

-.00735 

.127 

. 04  790 

-.00737 

.133 

.04017 

-.00731 

. 1 S? 

11 

.11107 

-.02103 

-.C70 

.*1 705 

-.02182 

-.041 

. *10*6 

-.32112 

-.320 

. 32  22  3 

-.07125 

-.316 

IQ 

.66*0  1 

-.0*1*7 

-.  160 

. 6660* 

-.33170 

-.156 

. 6730* 

-.03153 

-.145 

.67216 

-.03557 

-.  131 

9 

,16111 

-.04  *01 

-.240 

.36  705 

-.04204 

-.220 

. 57333 

-.  04  272 

-.211 

.57230 

-. T4761 

-.  1?6 

1 

.46100 

-.04771 

-.201 

.46706 

-.04760 

-.2*2 

. 47037 

-.04  763 

-.279 

.67270 

-.  04  75  3 

-.  76 5 

7 

. 161*0 

- . 04 • * 0 

-.206 

. 36  70  5 

-.04*89 

-.7*9 

. 370G9 

-.04*00 

-.  310 

. 372  11 

- . C4  * ? 1 

-.780 

6 

. 261 20 

-.047r? 

-.2*1 

.76  705 

-.04706 

-.7*4 

. 27010 

-.04  716 

-.296 

. 272  50 

-.0472  3 

-.2*6 

1 

.16104 

-.04104 

-.  261 

.16607 

-.04202 

-.292 

.17010 

-.04  274 

-.  275 

. 1724? 

-.74239 

-.273 

4 

. ruoo  3 

-.02071 

-.  3 17 

.04OC7 

-.02058 

-.36  2 

.05316 

-.32075 

-.  310 

.05017 

-. 02074 

-.  54 C 

1 

.02002 

-.0726* 

-.117 

.01027 

-.02247 

-.522 

.02010 

-.02775 

-.485 

.01 99? 

- . C 2 2 6 8 

-.4*1 

2 

.00101 

-.011*3 

.701 

.00120 

-.01261 

.194 

.03501 

-.31 326 

.241 

.0061 1 

-.7 1511 

.237 

1 

.00314 

.00?«2 

.*02 

.00031 

.00277 

.802 

.00042 

.0031  7 

. 796 

.300CJ 

. 00300 

. 700 

U 

.00216 

.00*02 

.603 

.0010* 

.00555 

.573 

. 00222 

.00806 

. 532 

.0021 

.037*7 

. 51  7 

11 

.001*6 

.011*>? 

.031 

.037*0 

.01531 

.004 

. 00014 

.01640 

-.066 

.00893 

.0161? 

-.062 

1? 

.020X7 

.n?2P5 

-.  »** 

.01006 

.02732 

-.4*1 

. C2036 

. C 2273 

-.570 

.0201  2 

. 07776 

-.613 

11 

.03121 

.02?01 

*** 

.0340? 

.02674 

-.442 

.05508 

.3260* 

-.481 

.03530 

.02701 

-.  4*3 

10 

.06316 

.03130 

-.  766 

.01011 

.03113 

-.296 

.06322 

.33129 

-.  353 

.06011 

. 051  77 

-.  555 

29 

.00010 

.0361 2 

-.23* 

.0001  3 

.0361  3 

-.277 

.10020 

.03626 

-.  31  3 

.1001  ? 

.C3673 

-.  310 

23 

.110*2 

.Q4C«r 

-.211 

.14027 

.04071 

-.26* 

. 15032 

. 04C  73 

-.291 

. 15074 

.04071 

-.  50  J 

27 

. 20344 

.0441  3 

-.240 

.19000 

.04401 

-.294 

. 20329 

.04411 

-.  301 

. 20016 

.0441 J 

305 

.21010 

.04647 

-.261 

.210*3 

.06640 

-.201 

. 25024 

.04647 

-.  301 

.25071 

.04647 

-.  ??* 

21 

. 30010 

.04*00 

-.260 

.20021 

.04798 

-.297 

. 30308 

.04803 

-.  312 

. 30071 

. C4  70  ? 

-.  20* 

24 

. 11010 

.04*70 

-.7*4 

. 34  02  7 

.0487* 

-.290 

. 35024 

.04*70 

-.  31  1 

. 3501 5 

.04970 

-.  29* 

23 

. 40*42 

.04**6 

-.  70* 

. 30031 

.04**6 

-.308 

.60337 

.04836 

-.  308 

. 39077 

.04895 

-.283 

2? 

.4*010 

.04*12 

-.207 

.44*07 

.04*15 

-.7*7 

. 45J10 

.04*13 

-.201 

.45039 

. C4  3 1 3 

-.774 

21 

.10010 

.0464* 

-.27? 

.40027 

.04612 

-.276 

.50024 

.3464? 

-.285 

.50070 

. J4649 

-.  752 

20 

.lll’l 

.04 104 

-.233 

. 14027 

.0430* 

-.743 

. 55342 

.04  302 

-.240 

.51033 

. C4  3?  3 

-.  721 

10 

.60020 

.04071 

-.72* 

.10031 

.04083 

-.710 

. 60071 

.04073 

-.20  3 

.6001 9 

.04073 

-.132 

1 * 

.610*2 

.01711 

-.700 

.6401 7 

.0371  9 

-.1*0 

.65026 

.03711 

-.165 

.65015 

.03/11 

-.  144 

1 2 

. 21026 

.01210 

-.159 

.73*97 

.03220 

-.129 

. 71034 

.03213 

-.128 

.70977 

.03222 

-.107 

16 

. 2*0  76 

.02*61 

-.113 

.77017 

.02572 

-.  C7  * 

. 78008 

.02563 

-.060 

.78012 

.02562 

-.049 

11 

.11021 

.01*14 

-.030 

.*4035 

.01826 

-.00? 

.85001 

.01*15 

.006 

.*5010 

.01*15 

.016 

14 

.02027 

.01021 

.032 

.01077 

.01032 

.0*0 

.92012 

.01023 

. 089 

.92035 

.01025 

.131 

13 

.11111 

.0026* 

.164 

.9*397 

.0078  5 

.186 

.9*611 

.00251 

.198 

.9840* 

.00267 

.105 

l<vi 

6 

SECTION 

6 

SECTION 

1 

1 p 

*/l 

»/l 

fP 

tty. 

It  l 

CP 

K/L 

It  l 

Cp 

15 

.94077 

-.or  7 ».i 

.14? 

.04  05  *• 

-.00734 

.134 

.94?46 

-.00  7 55 

.114 

14 

.1031 

-.01*27 

. C?7 

.34034 

-.01*23 

.1  35 

. 84958 

-.01321 

.034 

1 3 

. 7*?'M 

-.02*51 

-.05? 

. 74063 

-.32854 

-.353 

. 76002 

-.32853 

-.030 

1? 

. 64  ? 8 * 

-.03713 

-.121 

.64080 

-.0371  4 

-.101 

. 64  ?5  7 

-.33715 

-.080 

1 1 

. 540*5 

-.04397 

-.241 

.64055 

-.04606 

-.149 

. 54067 

-.04  593 

-.127 

10 

.44000 

-.04*14 

-.24? 

.4490* 

-.04814 

-.210 

.44070 

-.C4816 

-.177 

0 

. 35"16 

-,04**p 

-.25* 

. 14003 

-.04*80 

-.219 

. 34?73 

-.34270 

-.  102 

* 

.2601? 

-.04646 

-.275 

.24097 

-.04645 

-.247 

.24976 

-.34645 

-.206 

7 

. 1 5054 

-.040*1 

-.280 

.15016 

-.04r78 

-.271 

. 14096 

-.34076 

-.231 

6 

. 10Q2O 

-.n»6?5 

-.  2«C 

.10019 

-.03624 

-.  301 

.1003? 

-.03627 

-.274 

5 

.r6S69 

-.0  »?r  * 

-.411 

.06521 

-.0310* 

-.355 

.36536 

-.33230 

-.  521 

4 

.040*0 

-.f>?7** 

-.412 

.0599? 

-.02803 

-.4J1 

.04325 

-.02813 

-.484 

3 

.02030 

-.027*7 

-.612 

.01035 

-.02268 

-.527 

.01085 

-.02266 

-.631 

2 

.005*7 

-.01*14 

.2  44 

.00567 

-.01305 

.197 

.3057! 

-.01313 

.36  2 

1 

.00067 

.or  3 70 

.781 

.00063 

. 00440 

.753 

.30050 

.00361 

.600 

45 

.001*4 

.O'’??? 

.085 

.03193 

.00749 

.454 

.30195 

.30757 

.41  7 

44 

. 006  ?6 

.01*71 

.08? 

.00623 

.01365 

.002 

.00630 

.01 368 

-.017 

43 

.0122* 

.01*73 

-.  300 

.0120? 

.01851 

-.510 

.01265 

.3183? 

-.40  6 

4? 

.0  >Q"6 

.0227? 

-.501 

.010*5 

.02268 

-.660 

.02012 

.32277 

-.5*3 

41 

.070** 

.07571 

-.670 

.0?9?1 

.02584 

-.560 

. 02990 

.32583 

-.645 

40 

.04066 

.07066 

-.507 

.0417? 

.02067 

-.445 

.04005 

.02070 

-.  455 

30 

.0744* 

.053?? 

-.  *31 

.C748B 

.03329 

-.376 

.07482 

.33327 

-.  314 

5* 

.00074 

.0*621 

-.  31* 

. 009? 1 

.03620 

-.3  27 

. 09000 

.33621 

-.  290 

37 

. 1 30*6 

.0*006 

-.317 

.13983 

.03994 

-.296 

.13076 

.03095 

-.250 

36 

. 1 7070 

.T4?*#. 

-.20* 

. 170?? 

.04272 

-.269 

. 17091 

.34238 

-.232 

35 

.27001 

.04515 

-.  200 

.72010 

.04514 

-.253 

. 21990 

.04514 

-.213 

34 

. 75064 

.046*1 

-.27* 

. 250?6 

.046*1 

-.245 

. 25976 

.04682 

-.216 

33 

. 701M 

. 04*00 

-.  271 

. 29704 

.04799 

-.240 

.29086 

.04800 

-.  2P2 

3? 

. 359»6 

,04»f 0 

-.  ?6 1 

.3403* 

.04*60 

-.227 

. 35970 

.34  86* 

-.  105 

31 

. 370*6 

.04*9? 

-.283 

. 32004 

.04801 

-.224 

.57976 

.04802 

-.  190 

30 

.4103<> 

.04*67 

-.240 

.41098 

.04*67 

-.217 

.41988 

.34*69 

-.  201 

20 

.46075 

.047*0 

-.  ?45 

.43079 

.04700 

-.208 

.45970 

.04  789 

-.172 

2* 

. 49960 

.04650 

-.215 

. 400?  4 

.04640 

-.13? 

. 49987 

.3464? 

-.15? 

27 

.5*050 

.0445? 

-.187 

.53083 

.04450 

-.169 

.53975 

.04452 

-.131 

26 

.57061 

. C4  2 1 4 

-.156 

. 5 7 ?9 1 

.04210 

-.131 

.57085 

.04214 

-.  10  3 

?5 

.610*7 

.0303* 

-.135 

.61070 

.03030 

-.10? 

.61976 

.0394U 

-.085 

24 

.6506* 

.056*7 

-.  107 

.6507? 

.03635 

-.COO 

.65966 

. 336  36 

-.063 

23 

.6O07Q 

.0**0* 

-.037 

. 60?  76 

.03308 

-.060 

. 69979 

.35308 

-.050 

2 2 

. 73940 

.02040 

-.064 

. 7J970 

.02946 

- . P 4 5 

. 739*0 

.02046 

-.031 

21 

. 77060 

.02567 

-.031 

.77052 

.02567 

-.01? 

. 77942 

.02573 

-.010 

70 

. *1037 

.0215? 

.007 

.31065 

.02154 

.01  5 

.81985 

.02153 

.318 

19 

.*5065 

.01700 

.044 

.350*3 

.01707 

.049 

.35  94  3 

.01712 

.046 

18 

. *0040 

.01 246 

. C3? 

. *9  ?7  7 

.01241 

.091 

. 999f1 

.01243 

.373 

1 7 

.04727 

.00765 

.141 

.94861 

.00742 

.135 

.94959 

. OC  738 

.115 

16 

.0*506 

.00766 

.201 

.0*467 

.00272 

.196 

.0*455 

.30274 

. 158 
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TABLE 


U I 


MA  jinc, 

- ii »> r <»  re  rprssiiRf  oi  str i out i ons 

TEST  EAST 

MO  = 

.AOA7 

»L»HA  = 

. ^ A 

REC 

1 1 . A7*1 0*  * A 

If  Cl  ION 

1 

SECTION 

7 

SECTION 

3 

Sit  II  OX 

4 

NP 

«/l 

111 

CP 

X / L 

111 

CP 

K/L 

111 

CP 

K/L 

111 

CP 

1 2 

,9sr  vi 

-.Of  226 

.09  7 

.94937 

-.00735 

.175 

. 94999 

-.00757 

.135 

.9493/ 

-.00/51 

. 140 

1 1 

.*119/ 

-.0210! 

-.066 

.81703 

-.02182 

-.044 

. 31 986 

-.07152 

-.029 

.82223 

-.02125 

-.016 

If) 

. AAV)  \ 

-.0*5*7 

-.  IAS 

.66698 

-.03579 

-.157 

. 67008 

-.05555 

-.  145 

. 6721  6 

-.  055  5/ 

1 50 

9 

. 565*1 

-.04  *01 

?37 

. 56  703 

-.04794 

-.728 

. 57331 

-.04  272 

-.  208 

.57250 

-.34261 

-.195 

8 

. 4AS09 

-.04773 

-.787 

.46706 

-.  04  769 

-.279 

.47357 

-.04  763 

-.774 

.4/220 

-.04/65 

-.265 

1 

. 5 AS  *0 

-.04389 

-.791 

. 16  703 

-.04889 

-.786 

. 57009 

-.34890 

-.  306 

. 57255 

-.04691 

-.  279 

6 

. ?6S 10 

-.04/0 

-.779 

.76703 

-.04706 

-.731 

. 27310 

-.  34  71  6 

-.  28  1 

.27213 

u4  72  5 

28  3 

5 

. 1 6594 

-.04194 

-.266 

. 1669  7 

-.04707 

-.786 

.17310 

-.34224 

-.268 

. 1/247 

-.04234 

-.  271 

4 

.0499  J 

-.0?O71 

-.  371 

.04909 

-.07958 

-.543 

.05016 

-.32975 

-.  31  5 

.0501 / 

-.029/4 

-.  )2  5 

i 

.0?00? 

-. 07763 

-.soo 

.0197? 

-.0774? 

-.519 

.02010 

-.02275 

-.466 

.01999 

-. 02268 

-.466 

? 

.onso  * 

-.01333 

. 70/ 

.00370 

-.01761 

.707 

.00591 

-.31 57a 

.256 

. 0u6 1 1 

-.31555 

. 7 5 3 

i 

.ooou 

.OC  292 

. #07 

.00051 

.00277 

.803 

.00047 

. OC  J J / 

. 795 

.00003 

.00000 

. 790 

u 

.Of)  *1  A 

.or*o? 

.398 

.00104 

.00553 

.577 

. 00722 

.00806 

.577 

.0021 3 

.00/8/ 

. 51  5 

51 

.00166 

. 0 1 S9  7 

.07  3 

.00789 

.01551 

.005 

.03914 

.01640 

-.36/ 

. u089  3 

. U16I9 

-.  102 

1? 

. 1 )/9*7 

. 02285 

-.59A 

.01903 

.07757 

-.49? 

. 02056 

.07775 

56  3 

.0201 2 

. 0/2/6 

-.509 

11 

.0  3575 

. 0/7  G 1 

-.59  6 

.0540 7 

.07674 

44  5 

.05508 

.3769# 

-.490 

.03550 

. 02/01 

-.497 

SO 

. OaO  * A 

.0*1 *P 

-.  78 G 

.03911 

.05115 

-.509 

.06072 

.05123 

553 

.0601 1 

.0512/ 

-.  541 

?9 

.099S9 

.0*61 7 

-.731 

.0991  5 

.0561  5 

-.789 

. 10079 

.05626 

-.  312 

. 10019 

.03623 

-.  314 

2 8 

.15037 

.04030 

-.741 

. 1497  7 

. 04071 

-.766 

. 13057 

.04L73 

-.294 

.15024 

.040/4 

-.  50  5 

21 

.70044 

.0441 3 

-.  73 1 

.19909 

. 044C5 

-.789 

.73029 

.04  411 

-.  502 

.20016 

. 0441 0 

-.  504 

26 

. / s r»  • 9 

.04/4 7 

-.262 

.750*3 

.04649 

-.788 

. 25024 

.04647 

-.299 

.25071 

. C 4b 4 7 

-.  J01 

25 

. toosn 

.04*00 

-.768 

.79973 

.04  798 

-.298 

. 5 0008 

.04800 

-.  303 

.30021 

. 04799 

-.294 

24 

. isnso 

. ')4  P 79 

-.  73  1 

. 34  97  7 

.04878 

-.7  98 

. 53074 

.04879 

-.30  5 

. 5501  5 

. C48/9 

-.  298 

23 

.40047 

.04*86 

-.79  3 

. 19  951 

.04886 

-.505 

.43057 

.34366 

-.  305 

. 599/7 

. C463  5 

-.  284 

22 

.45030 

.04317 

-.  797 

. 44497 

.04815 

-.78  2 

. 45010 

.04815 

-.  2 9 3 

. 450./ 9 

. 0481 5 

-.  273 

21 

. SOO  S9 

.04648 

-.776 

.49977 

.04657 

-.27  5 

.53024 

.34649 

-.272 

.50023 

.04644 

-.266 

20 

.SSD'S 

.04  *04 

-.731 

.54977 

. 04598 

-.740 

. 5504? 

.04597 

-.235 

. 550  43 

.04593 

-.221 

19 

. A0'>?9 

. 04f  7 S 

-.226 

.59931 

.04C85 

-.706 

. 60071 

.34073 

-.199 

.6001 3 

. C4J/3 

-.130 

1 1 

.650*.? 

.03/11 

-.197 

.6491 7 

. 03719 

-.175 

. 65076 

.05711 

-.  160 

.65015 

.03711 

-.142 

1 7 

.m?A 

.03719 

-.13  3 

. 70497 

.05779 

-.127 

. 71054 

.03218 

-.129 

.739/7 

.05222 

-.105 

1 A 

. 7»0?6 

.07*61 

-.110 

. 7/91 7 

.075/7 

-.075 

. 78  308 

.02565 

-.365 

. 7801 2 

.0256? 

-.04  8 

1 1 

.8sn/i 

.01*14 

-.054 

. 44903 

.01876 

-.106 

.85001 

. U1 81  5 

.00  7 

.35010 

.01815 

.016 

1 4 

. 12122 

. 01071 

.034 

.919/9 

.0113? 

.33? 

.97312 

.01023 

. 091 

.920)5 

.01023 

. 102 

1 1 

. 9*S1  1 

.Of  2ts 

. 1 A4 

.93387 

.00785 

.188 

.93611 

.00251 

. 198 

.98498 

.00267 

.195 

SECTION 

6 

St  C T1 ON 

6 

Section 

7 

NP 

*11 

7/1 

CP 

til 

7/1 

CP 

X / L 

111 

CP 

13 

.949 11 

-.Of  7 31 

.140 

.94955 

-.C0754 

.1  55 

. 94946 

-.00735 

. 114 

14 

.849S4 

-.0137? 

.07/ 

.34954 

-.01823 

.035 

.34  958 

-.01821 

.334 

1 5 

. 750° 5 

- . 0/*  6 1 

-.056 

. 7 496 3 

-.07*54 

-.041 

. 75002 

-.07850 

-.031 

12 

. 649M 

-.0.3713 

-.119 

.64933 

-.0  371  4 

-.100 

. 64957 

-.05715 

-.3/9 

1 1 

.549*3 

-.04  *«/ 

-.?  >9 

. 54  756 

-.04  *96 

-.149 

. 54967 

-.0*398 

-.125 

10 

.44990 

-.04*14 

-.739 

.44993 

-.04814 

-.209 

.44970 

-.0481* 

-.1// 

9 

. 55”  1 6 

.04381 

-.256 

. 64  99: 

-.04880 

-.219 

. 54  973 

-.04879 

-.  191 

1 

. 250  1 ? 

-. 04646 

-.769 

.74997 

-.04645 

-.743 

.24976 

-.04645 

-.  202 

7 

. 1 5054 

-.040*1 

-.216 

. 15316 

-.04078 

-.21 2. 

. 1 4996 

-.04076 

-.22/ 

6 

. 10079 

-.03676 

-.  734 

. 10019 

-.05674 

-.298 

. 1 3339 

-.33627 

-.2/2 

5 

.06550 

-.o* ?r  * 

-.414 

.06571 

-.05198 

-.529 

.06536 

-.03700 

-.  31  5 

4 

.04050 

-.0778* 

-.414 

.03999 

-.07803 

-.457 

.04025 

-.02813 

-.48  5 

5 

.070  30 

-.077*7 

-.610 

.01  785 

-.07268 

-.62  3 

.01985 

-.02266 

-.624 

7 

.005*7 

-.01314 

.749 

.00567 

-.01305 

.156 

.00578 

-.01313 

.124 

1 

.0005/ 

.Of  379 

. /35 

.00063 

.00449 

. / 35 

.00350 

.3056) 

.695 

45 

.00134 

.Of  121 

.071 

.00193 

.30749 

.469 

.00195 

.00/57 

.413 

44 

.00676 

.01*61 

.071 

.03675 

.01565 

.071 

. 00650 

.01 368 

. 00  5 

4 3 

.01773 

.01*71 

-.  509 

.01709 

.01851 

-.31  5 

.01265 

.31889 

-.404 

4? 

.07006 

.0777? 

-.60  5 

.01985 

.C27&8 

-.650 

.02012 

.32277 

-.695 

41 

.07933 

.07581 

-.671 

.07991 

.07584 

-.585 

.02999 

.02583 

-.652 

40 

.04966 

.07966 

-.400 

.0497? 

.0? 967 

-.443 

. C4995 

.02970 

-.452 

39 

.07443 

.0557? 

-.356 

.07438 

.03329 

-.373 

.07482 

.33327 

-.315 

33 

.09794 

.0*/?1 

-.  316 

.09991 

.05620 

324 

.09990 

.05621 

-.  286 

U 

. 1 39*6 

.05995 

-.  314 

. 1 399  5 

.0  3994 

-.296 

. 1 3976 

.03995 

-.24/ 

56 

. 1 7979 

.047*6 

-.296 

. 17  999 

.0427? 

-.271 

. 17991 

.04288 

-.225 

55 

. 7 ?0C  1 

.04515 

-.739 

.77010 

. 3451  4 

-.266 

. 21990 

.04514 

-.21  7 

44 

.75  »A4 

.046*1 

-.211 

.75996 

.04681 

-.245 

. 25976 

.04632 

-.212 

55 

.29 9*3 

.0<*ff 

-.2/0 

. 79994 

.04/99 

-.237 

. 29986 

.34803 

201 

5? 

. 359*5 

.04869 

-.26? 

. 34039 

.04869 

-.227 

. 33979 

.04868 

-.194 

51 

. 379*6 

.04*9? 

-.268 

. 37994 

.04891 

-.222 

. 37976 

.04892 

-.  190 

30 

. 41959 

,04*7  7 

-.  751 

.41939 

.04*67 

-.71  6 

.41988 

.04868 

-.201 

79 

.45975 

.04  789 

-.744 

. 45976 

.04790 

-.205 

. 45970 

.34  719 

-.1/1 

26 

.49960 

.04650 

-.711 

.49994 

.04649 

-.178 

. 49987 

.04649 

-.156 

21 

. 5 3969 

.0445? 

-.  190 

.539*3 

.04450 

-.168 

.53975 

.04452 

-.151 

26 

. 6 79  61 

.04714 

-.164 

.57991 

.04710 

-.179 

. 57985 

.04214 

-.  If; 4 

25 

.619*7 

.0393* 

-.133 

.61970 

.03939 

-.108 

.61976 

.03940 

-.086 

74 

.6696* 

.0*ft  37 

-.  106 

.65979 

.03635 

-.w8K 

. 65966 

.03636 

- . ^6  8 

73 

.6  99  70 

.0330* 

-.0*6 

.69976 

.03 J 08 

-.  C 58 

. 69979 

.03308 

-.04/ 

22 

. 7 5940 

.07949 

•«0*1 

. 73973 

.3/946 

-.046 

. /3980 

.32946 

-.030 

21 

.777*0 

.075/ 7 

-.031 

. 77967 

.02567 

-.018 

. 77942 

.02570 

-.009 

20 

.*19*/ 

. 0/15/ 

.009 

.31965 

.07154 

.317 

.81 985 

.02153 

.019 

19 

. 35966 

.01/09 

.045 

.35933 

.0170/ 

.049 

. 35  94  3 

.01/12 

.34  8 

13 

. 3994 n 

.01746 

.03? 

.39977 

.01741 

.030 

. 39961 

.01245 

.0/8 

1 / 

.947*7 

.00/53 

. 140 

.94561 

.00742 

.1  34 

. 94959 

.00/33 

.115 

16 

.9*506 

.Of  261 

. 701 

.9846? 

.002/2 

.18? 

.93455 

.302/4 

. 15  5 

TABLE  B1-3 


B 1 - 1 0 


k 


M6  KING  - SlJOMfF  PPTSSURr  DISTRIBUTIONS 

MO  = .FOOT 

ALPHA  = 1.08 

REC  = 11.74*10**6 


TEST  ?510 


3ECTI0N 

1 

SECTION 

2 

SECTION 

3 

SEC  II 09 

4 

HP 

«/l 

?/l 

C«* 

K/L 

2/1 

CP 

*/L 

I/I 

CP 

«/l 

7/L 

CP 

12 

.950'? 

-,nr??6 

.106 

.9493? 

-.00735 

.128 

. 94999 

-.00737 

.137 

.949*  7 

-.00731 

.141 

11 

.8139? 

-.02193 

-.058 

.81 705 

-.02182 

-.333 

.81986 

-.C2152 

-.021 

.82273 

-.02125 

-.017 

10 

. 663»3 

-.035*? 

-.  150 

.66698 

-.03579 

-.134 

.67008 

-.03553 

-.128 

.67216 

-.  03537 

-.119 

9 

.363** 

-.04301 

-.211 

.56  705 

-.04294 

-.203 

.57033 

-.04272 

-.188 

.57250 

-.04261 

-.179 

1 

.46300 

-. 04  ? ? 3 

-.  761 

.46705 

-.04769 

-.249 

.47037 

-.04760 

-.245 

. 4722 J 

-.C-4  75  3 

-.  240 

7 

. 363*0 

-.04**9 

-.  250 

.36  705 

-.04889 

-.250 

. 37009 

-.04*93 

-.264 

. 37255 

04891 

-.  246 

6 

. ?63 *9 

- . 04  ?f  2 

-.235 

.26  705 

-.04  706 

-.233 

.27010 

-.04  716 

-.230 

.27233 

-.04723 

-.238 

5 

.16394 

-.04194 

-.196 

. 16699 

-.04202 

-.224 

.17010 

-.04224 

-.20  2 

.1724? 

-.04238 

-.207 

4 

.04093 

-.0 20?1 

-.232 

.04909 

-.02958 

-.235 

.05016 

-.02979 

-.167 

.05017 

-.02974 

-.  205 

3 

.o?on? 

-.02248 

-.326 

.01922 

-.02242 

-.304 

.02010 

-.02275 

-.259 

.01999 

-.02268 

-.257 

2 

.00303 

- . 01 333 

.334 

.00520 

-.01261 

. 353 

.00591 

-.31 326 

. 3®6 

.00611 

-.01555 

. 392 

1 

.00034 

.00 2«? 

.294 

.00031 

.00277 

. 787 

.00042 

.00317 

. 776 

. 0003 J 

.noooo 

. 770 

34 

. 00?1 6 

.00*02 

.51  ? 

.0010* 

.00553 

.467 

.00222 

.30806 

. 4C4 

.00210 

.00787 

.335 

33 

.00366 

.0159? 

-.064 

.00789 

.01531 

-.175 

.00914 

.01643 

-.276 

.00*93 

.01619 

-.  270 

3? 

.0203? 

,0??*3 

-.523 

.01906 

.02232 

-.719 

.02036 

.02273 

-.539 

.02012 

.02276 

-.  ?18 

31 

.03323 

.02201 

-.538 

.03402 

.02674 

-.619 

.03508 

.32698 

-.691 

.03530 

.02701 

-.7?  4 

30 

.06036 

.031*0 

-.358 

.05911 

.0311  3 

-.409 

.05022 

.03128 

-.456 

.06011 

.03127 

-.460 

29 

.00939 

.0361? 

-.  302 

.09913 

.0361  3 

-.361 

.10329 

.33626 

-.404 

. 10019 

.05623 

-.405 

29 

.1303? 

.040*0 

-.28? 

.1492? 

.0*071 

-.333 

.15032 

.04078 

-.366 

.15024 

.04078 

-.  374 

27 

.20044 

.04413 

-.301 

.19909 

.04405 

-.351 

.20029 

.04411 

-.357 

.20016 

.0441  J 

-.  360 

2 6 

.23030 

.0464? 

-.  305 

.25090 

.04649 

-.  34  2 

.25024 

.04647 

-.  352 

.25021 

. r.4647 

-.344 

29 

.30030 

.04*00 

-.311 

.29925 

.04798 

-.339 

. 300C8 

.04800 

-.354 

.30021 

.04799 

-.  336 

2 4 

. 33030 

.04*?9 

-.  31  3 

. 34927 

.04*78 

-.328 

. 35024 

.04879 

-.350 

. 3501  5 

.04879 

-.  311 

2 3 

. 4 0^4  ? 

.048*6 

329 

.39931 

.04**6 

-.337 

.40037 

.04886 

-.338 

. 3997? 

.04885 

-.  306 

22 

.43030 

.04*12 

-.  371 

.44397 

.0481 5 

-.314 

.45010 

.04813 

-.  324 

.45039 

.0481  3 

-.29  1 

21 

.50030 

.0464* 

-.  305 

.49927 

.04652 

-.298 

.50024 

.04649 

304 

. 5U023 

.04648 

-.  266 

?0 

. 53023 

.04304 

-.272 

.54927 

.04398 

-.260 

. 55342 

.04  392 

-.255 

. 55C  5 3 

.04393 

-.233 

19 

.40029 

.04075 

-.24? 

.59931 

.04083 

-.224 

.60071 

.04073 

-.214 

.60018 

.04078 

-.189 

13 

.6505? 

.0*?11 

-.  211 

.64917 

.03719 

-.  190 

.65026 

.03711 

-.172 

.65015 

.0571 1 

-.  149 

1 7 

.?1026 

.03719 

-.169 

.70897 

.03229 

-.137 

.71034 

.03218 

-.132 

.70977 

.03222 

-.107 

16 

. ?"0?6 

.07541 

-.116 

. 77912 

.02572 

-.081 

. 78008 

.32563 

-.  J69 

. 78012 

. 02562 

-.348 

13 

.85021 

.01*14 

-.058 

.34903 

.01826 

-.007 

.85001 

.01815 

.00  7 

.85010 

.01315 

.018 

14 

.9202? 

.01021 

.056 

.91929 

.01032 

.083 

.92012 

.01023 

.09  3 

. 920 J 5 

.31023 

. 103 

13 

.9*518 

.00265 

.169 

.98387 

.00283 

.18’ 

.98611 

.00251 

.20  3 

.98498 

.00737 

.199 

SECTION 

5 

SECTION 

6 

SECTION 

7 

HP 

*71 

I/I 

CP 

*/l 

11  l/L 

C* 

7/1 

CP 

15 

.94977 

-.00731 

. 140 

.9495  5 

-.00734 

.127 

. 94946 

-.007  35 

. 101 

14 

.849S4 

-.0182? 

.029 

.84934 

-.01823 

.031 

. 34  958 

-.01821 

.027 

1 3 

. 75003 

-.02*51 

-.052 

.74965 

-.02854 

-.038 

. 75002 

-.02850 

-.  034 

12 

.64933 

-.0371 3 

-.111 

.64930 

-.03714 

-.097 

.64957 

-.03715 

-.079 

11 

.549*3 

-.043«7 

-.221 

.54955 

-.04396 

-.140 

. 54967 

-.04  395 

-.12  3 

10 

.44990 

-.04*14 

-.221 

.44998 

-.04814 

-.196 

.44970 

-.04815 

-.16? 

9 

. 35016 

-.9**70 

-.228 

.34990 

-.04*80 

-.199 

. 34973 

-.04879 

-.175 

8 

. 2501? 

-.04646 

-.231 

.2499? 

-.04645 

-.218 

.24976 

-.04645 

-.  185 

7 

.150*4 

-. 04P71 

-.211 

.15018 

- . 04C78 

-.224 

. 14996 

-.04076 

-.  202 

6 

.10029 

-.0*6?5 

-.201 

.10019 

-.03624 

-.230 

.10039 

-.05627 

-.232 

5 

.06550 

-.03203 

-.256 

.06521 

-.0319% 

-.245 

.06536 

-.03200 

-.263 

4 

.04030 

-.027** 

-.256 

.03999 

-.02803 

-.285 

.04025 

-.02813 

-.  576 

3 

.02030 

-.0228? 

-.280 

.019*5 

-.02268 

-.314 

.019*5 

-.02266 

-.433 

2 

.OPS*7 

-.01314 

. 891 

.00567 

-•013C5 

.34  2 

.00578 

-.01313 

.12? 

1 

.0005? 

,np*70 

. 757 

.0006* 

.00449 

.730 

.00050 

.00361 

.671 

43 

.001*4 

.0972? 

-.106 

.00190 

.00749 

.32  3 

.00193 

.00  757 

. 30  7 

44 

.00626 

.01361 

-.110 

.00623 

.01365 

-.032 

.00630 

.01 368 

-.  185 

43 

.0122* 

.01*73 

-.547 

• 01 20  8 

.01*51 

-.535 

.01265 

.01889 

-.615 

4? 

.02006 

.02??? 

-.**6 

.01983 

.02263 

-.949 

.0201? 

.02277 

-.935 

41 

.02938 

.025*1 

-.*16 

.02991 

.02584 

-.805 

.02999 

.02583 

-.33  2 

40 

.04968 

.02966 

-.532 

.0497? 

.02967 

-.562 

.04995 

.02970 

-.504 

39 

.07448 

.0*32? 

-.434 

.07488 

.03329 

-.460 

.07482 

.03327 

-.361 

38 

. 09994 

.03621 

-.400 

.09991 

.03620 

-.338 

.09990 

.03621 

-.326 

57 

.139*8 

.03995 

-.380 

.139*3 

.03994 

-.338 

.13976 

.03995 

-.276 

36 

. 1 7979 

.9*2*6 

-.  348 

. 1 7999 

.04272 

-.  301 

. 17991 

.04288 

-.256 

55 

.22001 

.04515 

-.525 

.22010 

.04514 

-.280 

. 21990 

.04514 

-.236 

34 

.25964 

.046*1 

-.308 

.25996 

.04681 

-.264 

.25976 

.04632 

-.229 

33 

.299*8 

.948P0 

-.298 

.29994 

.04799 

-.256 

.299*6 

.04  800 

-.215 

32 

. 3 39*5 

.04*6° 

-.28  3 

. 3400* 

.04369 

-.244 

. 33979 

.04*63 

-.207 

31 

. 37988 

.04*9? 

-.27  6 

. 37994 

.04891 

-.234 

. 37976 

.04*92 

-.201 

30 

.41959 

. C4  *6  7 

-.283 

.4198* 

.04867 

-.226 

. 419*8 

.04868 

-.208 

29 

.45975 

.047*9 

-.254 

.45976 

.04790 

-.21  3 

.43??3 

.04  789 

-.126 

28 

.49980 

.04650 

-.  221 

.49994 

.04649 

-.135 

. 49987 

.04649 

-.  161 

27 

.53959 

.0445? 

-.195 

.53988 

.04450 

-.170 

.53973 

.04452 

-.134 

26 

.57961 

.04214 

-.159 

.57991 

.04230 

-.130 

.57985 

.04714 

-.106 

23 

.819*7 

.0393? 

-.135 

.61973 

.03939 

-.107 

.61976 

.03940 

-.08? 

24 

.65988 

.05637 

-.106 

.65979 

.03633 

-.L'37 

. 65966 

.03636 

-.  P6  3 

23 

.89970 

. 033P8 

-.084 

.69976 

.0  3308 

-.057 

. 69979 

.03303 

-.  J50 

22 

. 739*0 

.02949 

-.059 

.73970 

.02946 

-.040 

. 7398C 

.02946 

-.030 

21 

.77960 

.0256? 

-.02? 

.77962 

.02567 

-.012 

. 77942 

.0757C 

-.010 

20 

.*193? 

.0?1 3 7 

.01  3 

.81965 

.02154 

.021 

.81985 

.02150 

.016 

19 

.85935 

.017C9 

.049 

.85980 

.01707 

.054 

.85943 

.01 712 

.04  0 

18 

.899*0 

.01246 

.088 

.8997? 

.01241 

.036 

. 39961 

.01243 

.066 

1? 

.94 777 

.00755 

.146 

.94  361 

.00742 

.1  39 

.94959 

.00733 

.09  4 

16 

.98306 

.or?66 

.204 

.9346? 

.00272 

.188 

.9*455 

.00274 

. 124 

TABLE 

B1- 

4 

H 1-1  I 


M6  WING 

- ■S'l0  F A r C PPrs<;ijBp  OISTPIIUTIONS 

TEST  ?J11 

MO  - 

,?nni 

ALPHA  - 

?.r'f 

RFC 

11.74*10**6 

SFCMON 

1 

SECTION 

2 

SECTION 

3 

SECTION 

4 

NP 

X/L 

2/1 

CP 

X/L 

11 L 

CP 

X/t 

2/L 

CP 

X/L 

I / L 

CP 

1 2 

.95353 

-.01 226 

. 112 

.94037 

-.00735 

.130 

.94999 

-.  30  737 

. 140 

.94937 

-.  00731 

.143 

1 1 

. 3130  2 

-.0210J 

-.043 

.81705 

-.0218? 

-.01  9 

. 31 986 

-.32152 

-.012 

.92223 

-.02125 

-.007 

in 

. AASO  3 

-.033*2 

-.124 

.66693 

-.03579 

-.114 

. 670C8 

-.03553 

-.111 

.6721  6 

-.03537 

-.106 

0 

.36313 

-.04  301 

-.18? 

. 56735 

-.04294 

-.176 

.57033 

-.04272 

-.  163 

.57230 

-.04261 

-.  1 6 1 

8 

. 46300 

- . °4  7 / 3 

?? 4 

. 4o  706 

-.04769 

-.212 

.47337 

-.04/60 

-.21  3 

.47220 

-.  04753 

-.  21  3 

7 

. 363*0 

-.043*0 

-.212 

. 36705 

-.04889 

-.202 

. 570C9 

-.04 e90 

-.2?  3 

. 32235 

-.C 4891 

-.  21 C 

6 

. 2 AS  70 

- . 04  2C 2 

-.136 

.26705 

-.04706 

-.175 

. 27  OIL 

-.04  716 

-.  182 

.27250 

-.0472  1 

-.  191 

5 

. 1 AS04 

-.04104 

-.  1 39 

.16ft9> 

-.04202 

-.154 

.17310 

-.04224 

-.136 

. 17242 

-.04233 

-.  141 

4 

.0400* 

-.02021 

-.  1 30 

.04909 

-.32958 

-.118 

. 05016 

-.02975 

-.070 

.0501  7 

-. 02974 

-.  J«3 

5 

.020°? 

-,C??6H 

-.122 

.01 722 

-.02242 

-.120 

.02010 

-.02275 

-.022 

.01999 

-.02263 

-.061 

2 

. ons->  3 

-.013*3 

. 444 

.00520 

-.01261 

.481 

.00591 

-.31 326 

.521 

.0061 1 

-.01355 

. 514 

1 

.00034 

.0C2O2 

. 22A 

.00031 

.00277 

.758 

. 00042 

.0031  7 

. 727 

.00000 

. 00000 

. 728 

U 

.00216 

.0010? 

.113 

.00103 

.00553 

. 339 

.00222 

.00806 

.2  57 

.00210 

.00737 

. 227 

S3 

.003  AA 

.0130? 

-.22? 

.03789 

.01531 

-.378 

.00914 

.01640 

-.490 

.00893 

.01619 

-.484 

3? 

.02T37 

.02**3 

-.  270 

.01904 

.0223? 

-.998 

. 02036 

.02273 

-1.132 

. 02u  1 2 

.02276 

- 1. 261 

31 

.0  3525 

.o??r i 

-.670 

.03402 

.02674 

-.343 

.03508 

.02693 

-.886 

.03530 

.02701 

-1.082 

30 

. 0 AO  3 ft 

.0*1 »n 

-.431 

.0591 1 

.03113 

-.527 

.06022 

.05128 

-.579 

.0601 1 

.05127 

-.  583 

29 

.00*30 

.0*61 2 

-.574 

.0991  1 

.0361  3 

-.448 

. 1C029 

.03626 

-.494 

.10019 

.03623 

-.495 

2 1 

.13037 

. 04  r * 0 

-.  342 

. 14922 

.04071 

-.401 

. 15032 

. 04  C 79 

-.  435 

. 15024 

. 04079 

-.44? 

2? 

.20044 

, 1441 3 

-.  547 

. 19909 

.04405 

-.405 

. 20029 

.04411 

-.416 

.20016 

.04410 

-.413 

2 6 

. 2 30  30 

. i)4  A4  2 

-.  34? 

.25383 

.04649 

-.*89 

. 25024 

.04647 

-.  596 

.25021 

. 04647 

-.  347 

25 

. 30030 

.04*00 

-.  344 

.29925 

.04798 

-.380 

. 30008 

.04800 

-.  591 

. 3002  1 

. 04  799 

-.  369 

24 

. 33030 

. 14*20 

-.  346 

. 34927 

.04778 

-.  36? 

. 35024 

.04379 

-.  380 

. 3501  5 

.04879 

-.  357 

23 

.4004  7 

.043*6 

-.  35  7 

. 39931 

.04386 

-.366 

.40337 

. 04386 

-.  362 

. 39927 

. 04895 

-.  327 

2? 

.43030 

. 04  9 1 2 

-.  54 A 

.44397 

.04815 

-.339 

. 45010 

.0481  3 

-.  347 

.450-9 

. 0481 S 

-.  310 

21 

. 300  30 

.0464« 

-.  523 

. 49927 

.0465? 

-.  319 

.53024 

.04649 

-.  323 

.50020 

.04644 

-. 277 

20 

.330*3 

. n4 *04 

-.230 

.54927 

.04393 

-.276 

.55342 

.04  392 

-.269 

.55033 

.04393 

-.240 

10 

. A002O 

. 04T  23 

-.  250 

.59951 

. 04C8  3 

-.238 

.630/1 

.04073 

-.22  4 

.60013 

.04073 

-.194 

1 3 

.63032 

.0*211 

-.210 

.6491 7 

.03719 

-.199 

. 65026 

.03711 

-.180 

.65015 

.05711 

-.151 

1 2 

. 71D2A 

.0521° 

-.  1 74 

. 70397 

.03229 

-.14  3 

.71034 

.03213 

-.137 

. 70927 

.03222 

-.  109 

1 6 

. 71  o 

.02361 

-.113 

. 7791 2 

.0257? 

-.035 

. 780C8 

.02565 

-.070 

.79012 

.02562 

-.  u4  7 

1 5 

. H30  * 1 

.01114 

-.030 

.34933 

.01826 

-.005 

. 35001 

.01815 

.009 

.95010 

.01815 

.019 

1 4 

.02027 

.'1021 

.061 

.91929 

.01032 

.086 

.92012 

.01023 

. 098 

. 9?uG  5 

. 01 o?  3 

. 107 

1 3 

.01614 

.00263 

.17! 

.93  587 

.00283 

.193 

.98611 

.30251 

. 20  5 

.93498 

.00267 

. 20  3 

SECT  IAN 

6 

SECTION 

6 

SECTION 

7 

NP 

X/L 

7/1 

CP 

X/L 

7/1 

CP 

X/L 

Z/L 

CP 

1 5 

.9417? 

-.or  ?*i 

. 1 39 

.9495  3 

-.00734 

.12? 

. 96966 

-.00  735 

.08  5 

14 

.94934 

-.01*2? 

.031 

.86934 

-.01823 

.027 

.66958 

-.01821 

.316 

1 3 

. /SO”  3 

-.02* 51 

-.067 

. 74  96  3 

-.02854 

-.339 

. 75002 

-.02850 

-.362 

12 

.6499* 

-.0371  3 

-.102 

.64983 

-.0371  4 

-.396 

.66957 

-.03715 

-.38? 

1 1 

. 549*  3 

-.04  *97 

-.19« 

.54  *55 

-.04196 

-.133 

. 54967 

-.04398 

-.119 

10 

.44990 

-.04*14 

-.  197 

.44998 

-.04814 

-.181 

. 44970 

-.04816 

-.158 

9 

. 33016 

-#C*M0 

-.191 

.34993 

-.04880 

-.181 

. 34973 

-.04879 

-.163 

8 

. 7501? 

-.04646 

-.157 

.24997 

-. J4645 

-.190 

.24976 

-.34645 

-.  165 

7 

. 15934 

-,0«( "i 

-.163 

.15016 

-.04078 

-.179 

. 14996 

-.04076 

-.  169 

6 

.109*9 

-.0*623 

-.123 

.10019 

-.03624 

-.168 

. 1C039 

-.03627 

196 

5 

.TASS O 

-.o*?r j 

-.120 

.06521 

-.03198 

-.155 

.06536 

-.03200 

-.209 

4 

.040*0 

-.027*" 

-.119 

.03999 

-.02803 

-.166 

.04325 

-.02813 

-.  27  2 

3 

.02030 

-.0221? 

-,r.9s 

.01  986 

-.02268 

-.  160 

.01 985 

-.32266 

-.  270 

2 

. 005  9 7 

-.01 *14 

.51? 

.03567 

-.01  305 

.660 

.03578 

-.01313 

.26  7 

1 

.09f)57 

.or  379 

. 709 

.00063 

.00449 

.683 

.00050 

.00361 

.633 

45 

.001 9 4 

.nr  727 

-.  303 

.03193 

.00749 

.176 

.00193 

.00757 

.173 

44 

.00626 

.01 *61 

-.  311 

. OJA?  3 

.01*65 

-.265 

.00630 

.31 364 

-.  362 

43 

.01229 

.01873 

-.781 

.01209 

.01851 

-.  757 

. 01265 

.31 889 

-.826 

42 

.0*096 

.0227? 

-1.254 

.0198  3 

.02268 

-1.279 

.02012 

.02277 

-1.267 

41 

.029*1 

.02571 

-1.159 

.02991 

.02584 

-1.162 

.02999 

.32583 

-1.126 

40 

.04966 

.02966 

-.656 

.U4972 

.02967 

-.678 

.06995 

.02970 

566 

39 

.07449 

.0*  322 

-.536 

.0748? 

.0  3329 

-.537 

.07682 

. 3 3 32  7 

-.  606 

38 

.09  >94 

.0*621 

-.  68* 

.09991 

.0  3620 

-.665 

. w999C 

.03621 

-.  362 

37 

. 1 39*6 

.0  *995 

-.439 

.13953 

.03994 

-.377 

.13976 

.33995 

-.  306 

56 

. 1 ?9  *«* 

.047*6 

-.  39? 

.17999 

.06 272 

351 

. 17991 

.04  288 

-.279 

35 

.22001 

.04515 

-.  360 

.22010 

.06516 

-.  503 

. 21990 

.06514 

-.255 

34 

. 25*64 

.04671 

-.3  35 

.25996 

.36681 

-.286 

. 25976 

.04682 

-.266 

33 

. 29  >M 

.04*00 

-.  316 

.29994 

.06799 

-.272 

. 29986 

. 04  80C 

-.25! 

3 2 

. 3 IM3 

.94169 

-.  *01 

. 34008 

.36869 

-.25  7 

. 339/9 

.34668 

-.  22 1 

31 

. 379«6 

.0419? 

-.289 

. 37994 

.06891 

-.267 

. 37976 

.04892 

-.211 

30 

.41960 

.04167 

-.274 

.419*8 

.0686  7 

-.235 

. 41 988 

. J4864 

-.218 

29 

.45975 

. 14  7/9 

-.264 

.45976 

.06790 

-.221 

. 4 5 9 7 C 

.04  789 

187 

2* 

.49960 

."4650 

-.22  9 

. 49994 

.06469 

-.191 

.4998  7 

.04649 

-.  169 

27 

.33939 

.0445? 

-.200 

.53988 

.06650 

-.175 

.33975 

.06452 

-.163 

26 

.57*61 

.94214 

-.16? 

.57991 

.06210 

-.133 

. 57  *85 

.36214 

-.116 

25 

.61 >97 

. 0 * 9 * • 

-.156 

.61973 

.0  3939 

-.108 

. 61 9 76 

.03940 

-.09  4 

24 

. 6 5 96 1 

.9*6*7 

-.  105 

.65979 

.0  3635 

-.388 

. 6596* 

. 13636 

-.377 

23 

.699*0 

.03301 

-.084 

.69976 

.03308 

-.358 

.69979 

. 0 S 5 J8 

-.06  3 

22 

. r 3*40 

.02949 

-.058 

. 75971 

. 0296# 

-..6  2 

. 7 3 *8 C 

. 1296* 

-.049 

21 

. 7 7*60 

.02567 

-.022 

.7796? 

.32567 

-.01  5 

. 7794? 

.32570 

-.  134 

20 

.*19*7 

.02152 

.016 

.81965 

.02156 

. 02C 

. 819X5 

.02150 

-.  319 

19 

.15955 

.01 70° 

.051 

.85983 

.31707 

.050 

.85943 

.31 712 

J06 

1* 

. 3 99  4 r 

.'*1246 

. P9? 

.89977 

.31261 

86 

.69*61 

.01243 

.LC  1 

1 7 

.9472? 

.Of  75  5 

. 149 

.94861 

. 0076? 

.1  36 

.94959 

. CO  7 33 

-.  JO 7 

16 

.9*S"6 

.0(  26  6 

. 205 

.9846? 

.0027? 

.185 

.98455 

.00276 

.309 

TABLE  B1-5 


HM 


M6  tfrNf;  - FtlEF«CF  PRFSFIIRc  OIFTRIRUMONS  TEST  ?31? 

MO  = .iS^O 

»L°H»  = ^.OF 

REC  = 11  . 74*1<J*»  A 


s«rnoN 

1 

SEC  1 1 ON 

7 

SECTION 

3 

SECTION 

4 

NP 

* /i 

7/1 

CP 

K/L 

//  L 

CP 

X/L 

7/1 

CP 

X/L 

7/L 

CP 

12 

.91010 

-. or  7?6 

.114 

.94917 

-.00731 

.134 

. 94999 

-.00737 

. 1 39 

.94917 

-.00751 

. 1 38 

11 

.8119? 

-. 0?19  * 

-.051 

.81 701 

-.07187 

-.011 

.81986 

-.07157 

-.003 

.87273 

-.02175 

-.302 

10 

.66191 

-.OUP  7 

-.  108 

. 66698 

-.0  3179 

-.091 

.67008 

-.03555 

.394 

.6721 6 

-.05537 

-.094 

V 

.161®* 

-.04101 

-.111 

. 56  701 

-.04794 

-.110 

.57033 

-.04777 

-.140 

.17210 

-.04761 

-.141 

8 

.46199 

-.04771 

-.  190 

.46736 

-.04769 

-.171 

.47017 

-.04763 

-.187 

. 47  273 

-.  04  75  5 

184 

7 

. 161 10 

-.04*89 

-.  1 70 

. 56  701 

-.04889 

-.119 

. 37009 

-.04890 

-.  181 

. 37255 

-.04891 

-.173 

6 

. *61 7 9 

- . 04  7C  2 

-.141 

. 76  701 

-.04706 

-.176 

. 77 J1 0 

-.  34  71  6 

-.130 

.27253 

-.  0472  3 

-.141 

5 

. 16194 

-.04194 

-.080 

.16697 

-.0470? 

-.393 

.17010 

-.34774 

-.075 

.17742 

-.04238 

-.078 

4 

.04991 

-.07971 

-.058 

.04909 

-.07918 

-.011 

.05316 

-.37975 

.039 

.0501 7 

-.07974 

.019 

5 

.071"? 

-.071 

.019 22 

-.0774? 

.037 

. 07010 

-.37775 

.09  7 

.01999 

-.02268 

.103 

7 

.00191 

-.01555 

. 146 

.00170 

-.01761 

.180 

.30191 

-.01 576 

.670 

.0061 1 

-.01555 

.618 

1 

.000  14 

.0(.?9? 

. 757 

.00051 

.00777 

.703 

.00347 

.00517 

. 660 

. OOGUO 

.00000 

. 666 

14 

.00*16 

. nc*r  7 

. 504 

. CO  1C  8 

.00113 

.70? 

.00222 

.00806 

.09  7 

.00213 

.00787 

.075 

51 

.00166 

.01197 

-.  .198 

.00789 

.01131 

-.160 

.00914 

.01643 

-.687 

.00893 

.01619 

-.  685 

5? 

.il?OW 

.'17. *8*. 

-.981 

.01906 

.0773? 

-1.770 

. 070  36 

.07775 

•1.401 

.02o1 7 

.02276 

-1.491 

11 

.01171 

,077f  1 

-.8  51 

.05407 

.07674 

-1.5J4 

.03108 

.07695 

1.568 

.03550 

.02701 

-1. 116 

50 

.06016 

.o*nr 

-.117 

.0191 1 

.0311  3 

-.633 

.06077 

.35178 

-.66  1 

.0601 1 

.05177 

-.  634 

79 

.09919 

.01617 

-.410 

.0991 5 

. 3561  3 

-.135 

. 10079 

.03676 

-.579 

.10019 

.05671 

-.170 

78 

.1101/ 

.04080 

405 

. 14  777 

. U4C7 1 

-.468 

.11037 

.34078 

-.499 

. 15024 

.04078 

-.  100 

27 

. >0044 

.04  41 1 

-.400 

. 19  739 

.04401 

-.460 

. 70079 

.04411 

-.473 

.20016 

.04410 

-.456 

2 6 

. *1019 

.0464  7 

-.  18  7 

.71080 

.04649 

-.434 

. 71074 

.34647 

44  3 

.25021 

.04647 

-.422 

>5 

. 10010 

.04  8 OC 

-.  584 

.79971 

.04798 

-.470 

. 30008 

.04803 

-.450 

.50071 

.34799 

-.  397 

7 4 

. 11010 

.04879 

-.  381 

. 54977 

.04878 

398 

. 11374 

.34879 

-.41  5 

. 3501 5 

.04879 

-.  577 

2 5 

. 4004  7 

.04  886 

-.  186 

. 59911 

.04886 

-.39  7 

.40037 

.34886 

589 

.39977 

.04885 

-.  344 

7? 

.411*0 

.04*17 

-.  170 

. 44  897 

.0481 1 

-.36? 

. 41010 

.04813 

-.  361 

.450)9 

.0481 5 

-.  321 

21 

.10319 

.04648 

-.  14  1 

.49977 

.0461? 

-.338 

.13374 

.04649 

-.336 

.50020 

.04648 

-.285 

20 

. 11071 

.04*04 

- . 10  4 

. 14977 

.04  598 

-.79? 

. 5504? 

. 04  397 

-.  777 

. 55053 

.04595 

-.243 

19 

.60079 

.04071 

-.77? 

.19911 

. 04C8  3 

-.748 

.63071 

.04073 

-.  731 

.6001  8 

.04078 

-.  196 

1 8 

.6101* 

.01711 

-.  711 

.64  >1  7 

.01719 

-.708 

.61076 

.03711 

-.18? 

.65015 

. 0371  1 

-.153 

1 7 

. 710*6 

.0*  >19 

-.  1 7 6 

. 70397 

.01779 

-.110 

. 71034 

.03719 

-.136 

.73977 

.03772 

-.  108 

1 A 

.71 076 

.07161 

-.119 

. 7791? 

.0717? 

-.C87 

. 78QCB 

.07563 

-.368 

. 78bl  2 

.C2562 

-.043 

11 

. 810  >1 

.01*14 

-.0  18 

.84  93  3 

.01876 

-.006 

.81001 

.31811 

.014 

.8501 J 

.01815 

.022 

1 4 

.97077 

.01071 

. '-6  1 

.91 979 

.01037 

.088 

.9731? 

.01173 

. 10? 

.92005 

.01073 

.113 

1 5 

. 9 ®S  1 * 

.or  761 

.178 

.95137 

.00783 

.194 

.95611 

.00751 

.201 

.98498 

.00267 

. 231 

SFC? ION 

S 

SECTION 

6 

SECTION 

7 

NP 

*/l 

17  L 

CP 

X/L 

HO 

CP 

X/L 

Z / L 

CP 

1 1 

.9497/ 

-.00731 

. 1 30 

.94951 

-.00714 

.114 

. 94946 

-.00  735 

.06  5 

1 4 

.34954 

-.0182? 

.023 

.84934 

-.01823 

.073 

.84918 

-.31821 

-.00  5 

1 3 

. 750"! 

-.07*11 

-.044 

. 7496  1 

-.07814 

-.041 

. 71  OC? 

-.02850 

-.354 

1? 

.649*8 

-.0171 3 

-.091 

.649J0 

-.03714 

-.394 

. 64957 

-.03715 

-.090 

1 1 

. 1498  5 

-.04  *.9^ 

-.  130 

.54951 

-.04396 

-.177 

. 14967 

-.04393 

-.122 

10 

.44990 

-.04*14 

-.  1 78 

.44 V98 

-.04814 

-.171 

.44970 

-.04816 

-.114 

9 

. 11016 

-.  04  38f 

-.  1 72 

. 34993 

-.04880 

-.161 

. 34973 

-.04879 

-.116 

8 

. 21)1 ? 

-.04646 

-.149 

. 74997 

-.04645 

-..161 

.74976 

-.04645 

-.  ISO 

7 

. 1 1” 5 4 

-.040*1 

-.09? 

.15316 

-.04078 

-.133 

. 14996 

-.04076 

-.141 

6 

. 10079 

-.01675 

-.010 

. 10019 

-.03674 

-.108 

. 10039 

-.03627 

-.  160 

5 

.06150 

-.os?r  * 

. 001 

.06171 

-.0  3198 

-.075 

.06136 

-.33200 

160 

4 

. J4010 

-.0?7f* 

-.00? 

.03999 

-.02803 

-.066 

.04075 

-.07813 

-.183 

5 

.070*0 

-. 0778? 

.r.6  7 

.01931 

- . 0 ??C  8 

.015 

.01  985 

-.37266 

-.124 

7 

.oni*7 

-.01  11  4 

.60? 

.00167 

-.01305 

.516 

.00578 

-.01313 

. 374 

1 

. OCDS  7 

.or  179 

.641 

.0006* 

.00449 

.614 

. 00050 

. OG  561 

. 174 

45 

.00184 

.0(  777 

-.101 

.03190 

.00749 

.016 

.00193 

.00757 

.078 

44 

.006*6 

.01*61 

-.100 

.03673 

.01365 

-.434 

. 0063C 

.01 368 

-.  134 

43 

.01?** 

.01373 

-.983 

.01 209 

.01851 

-.961 

.01765 

.31 889 

-1.077 

4? 

.07006 

.0777? 

-1.486 

.01  973 

.07768 

-1.461 

.02012 

.3727/ 

1.  417 

41 

.079** 

.07181 

-1. 669 

.07991 

.02584 

-1. 167 

.02999 

.32583 

-1. 497 

40 

.04966 

.07066 

-.671 

.0497? 

.02/67 

-.778 

. 04995 

.07970 

-.606 

19 

.07448 

.03*2? 

-.599 

.07488 

.33529 

-.184 

.07482 

.03377 

-.43  6 

53 

.099 1 4 

• 0 ? 6 ? 1 

-.  146 

.09991 

.05670 

-.485 

. 09990 

.33621 

-.  59i 

57 

. 1 1»*6 

.0*095 

-.490 

.13983 

.3  5994 

-.409 

.13976 

.33995 

-.  333 

56 

. 1 7979 

.047*7 

-.479 

. 17  999 

.0477? 

-.517 

. 17991 

.34288 

-.  SCI 

55 

. 7?0'<1 

.04  51  5 

-.  39? 

.27010 

.04514 

-.577 

. 21990 

.34514 

-.279 

54 

. 7 1 9 6 4 

.046*1 

-.  319 

.71996 

.04681 

-.  301 

. 75976 

.3468? 

-.266 

15 

. 79988 

. 04 8 CP 

-.  139 

. 79994 

.04799 

-.288 

.29986 

.04830 

-.250 

1? 

. 1 1985 

.04869 

-.  11  7 

. 34  )33 

.04869 

-.769 

. 33979 

.04868 

-.237 

51 

.17986 

.0489? 

-.  10? 

. 37994 

.04891 

-.758 

. 37976 

.34892 

-.227 

50 

.41959 

.04367 

-.787 

.41 988 

. 04  86  7 

-.245 

.41988 

.34868 

-.252 

79 

.45971 

.347*9 

-.27  4 

.41976 

.04790 

-.250 

.45973 

. 34  789 

-.  20  5 

28 

.49960 

.04650 

-.716 

. 49994 

.04649 

-.197 

.49987 

.04649 

-.  184 

27 

. 5 1959 

.0441? 

-.704 

.13983 

. 0 4 4 1C 

-.178 

.53975 

.04  452 

-.  1 6 1 

76 

. 1 7961 

.04714 

-.167 

.17991 

.04210 

-.1  38 

.57985 

.34214 

-.135 

25 

.61987 

.0*9** 

-.140 

.61  //  3 

.0  3959 

-.114 

. 61976 

.03940 

-.121 

24 

.61963 

. ' 5637 

-.106 

.619 77 

. y 3651 

-.39  3 

. 65966 

.03636 

-.112 

71 

. 699/0 

,0**f ■ 

-.<*85 

.69976 

.31503 

-•064 

.69979 

.03308 

-.102 

22 

. 7 *.94  1 

. 17949 

-.053 

.71973 

.029*6 

-.345 

. 71980 

.32946 

-.099 

21 

. 7 7 960 

.07567 

-.07? 

.7796? 

.37167 

-.318 

. 7794? 

.07570 

-.  100 

70 

.*1917 

.07157 

• 01  7 

.31961 

.07114 

.316 

.81985 

.07150 

-.  109 

19 

. 85  >55 

.01709 

.05  1 

.31980 

.01707 

.046 

. 55943 

.01717 

'.  128 

13 

.89940 

.;i?4/ 

.091 

.89977 

.31241 

.077 

. 39961 

.31743 

-.156 

1 7 

.94777 

. OP  7 5 5 

.146 

.94361 

.00742 

.177 

. 94959 

.00733 

-.204 

16 

. »*1<*6 

,or?66 

. 701 

.98467 

.00772 

. 1 78 

.98455 

.30274 

-.  168 

TABLE  B1-6 
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M6  K 1 NS  - SURFACE  PRESSURE  DISTRIBUTIONS  TEST  ?51T 

mo  = .7nm 

ALPHA  = 4.0° 

PEC  = 11.77*19*** 


SECT ION 

1 

SECTION 

7 

SECTION 

3 

SCCTI OX 

4 

HP 

X/l 

in 

CP 

X/L 

in 

CP 

X/L 

Z/L 

CP 

X/l 

in 

CP 

1 2 

.9*13') 

-.00776 

. 11? 

.94937 

-.00735 

. 1 31 

. 94999 

-.OL737 

.133 

.94907 

-.03731 

. 1 33 

1 1 

.01007 

-.07193 

-.073 

.81  70S 

-.0710? 

-.004 

.81986 

-.07157 

-.007 

. 877?  3 

-.07175 

-.307 

10 

.66503 

-.0**37 

-.091 

. 66693 

-.03579 

-.375 

. o?008 

-.33553 

-.080 

.6771  6 

-.03537 

-.  105 

9 

. 56500 

-.04  301 

-.1  31 

. 36  733 

-.04794 

-.176 

. 57033 

-.04  77? 

-.118 

.5/750 

-.04761 

-.174 

0 

.46090 

-.04773 

-.163 

.46736 

-.04769 

-.146 

. 1.7  jS7 

-.04  763 

-.15  3 

.47773 

-.  u4  75  3 

-.  1 6 1 

7 

. 365*0 

-."4309 

-.136 

. 36  703 

-.04889 

-.174 

. 57CC9 

-.04890 

-.  145 

. 37755 

-.04091 

-.139 

6 

. ?6*>  r* 

-.04  70? 

-.10? 

.76  703 

-.04706 

-.003 

. 77010 

-.04  716 

-.085 

.77753 

-.04  77  5 

-.090 

5 

. 10094 

-.04194 

-.079 

.1669? 

-.0470? 

-.339 

.17010 

-.04774 

-.016 

.1774? 

-.04738 

-.  J?1 

4 

.0499  S 

-.07971 

.049 

.0493? 

-.07958 

.081 

.05016 

-.07975 

.136 

.05017 

-. j 79  7 4 

.116 

5 

.02002 

-."7700 

.116 

.0197? 

- . C774? 

.179 

.07010 

-.07775 

.735 

.01999 

-.37768 

.743 

7 

.0009 3 

-.01 333 

.678 

.00373 

-.01761 

.661 

.00591 

-.31 376 

.69  5 

.00611 

-. 31 355 

. 609 

1 

.000  34 

.00?9? 

. 673 

.00031 

.00 277 

.630 

. 0034? 

.00317 

.5/7 

. OOOuO 

. 00000 

. 587 

34 

.00716 

.or*c? 

. 1 73 

.00103 

.00553 

. C5  3 

.03 222 

.00806 

-.057 

.03710 

.00787 

-.  377 

51 

.00366 

.0159? 

-.367 

.0070? 

.01531 

-.741 

.00914 

.01643 

-.866 

.00893 

. 31619 

-.  355 

3? 

.0703/ 

.07703 

-1.177 

.01906 

.0??!? 

-1.440 

.07336 

.07773 

-1.574 

.0701  7 

.07776 

-1. 654 

31 

. 0 35  >5 

.07701 

-1. 333 

.0340? 

.37674 

-1.750 

.05508 

.07690 

-1.  864 

.05530 

.07731 

-1. 098 

30 

• QAO  8 6 

.031 30 

-.  664 

.05911 

.05113 

-.698 

.0637? 

.03173 

-1.  103 

.06011 

.03177 

-1.  354 

19 

.09959 

.0361? 

-.330 

.0991  3 

. 0 361  3 

-.61  3 

. 10079 

.33676 

-.  636 

. 10019 

.0367  3 

-.600 

2 3 

. ISO*. 7 

. 04  GGfi 

-.4  71 

. 14  977 

.04071 

-.535 

. 1503? 

.04078 

-.564 

. 15074 

.04070 

-.540 

27 

. ’0044 

.0441  3 

-.433 

. 1993? 

.04405 

-.574 

. 70079 

.04411 

-.574 

.70016 

. 04410 

-.531 

2 0 

.75039 

.046  4 7 

-.439 

. 73003 

.04649 

-.487 

. 75374 

. J4647 

-.  489 

.75071 

.04647 

-.455 

2 3 

. 30050 

.04800 

-.43? 

.79973 

. 34798 

-.465 

. 30008 

.04800 

-.466 

. 30071 

.04799 

-.47? 

74 

. 3S0S0 

.04379 

-.476 

. 34  97? 

.04878 

-.434 

. 35074 

.34879 

-.  44  3 

. 35u1 5 

.04079 

-.430 

7 3 

.40047 

.04806 

-.473 

. 39931 

.04886 

-.477 

.40037 

.04886 

-.414 

.39977 

.04885 

-.  36? 

?? 

.45030 

.0481? 

-.406 

.44097 

.04815 

-.588 

.45010 

. Os  81 5 

-.  58? 

. 450 j 9 

. 0481 3 

-.  334 

71 

.300  39 

.04648 

571 

.49977 

.0465? 

-.559 

.53374 

.0464? 

-.  548 

.50070 

. u464  8 

-.  794 

70 

. 3 SOPS 

.04  394 

-.  3 27 

.34977 

.04398 

-.308 

. 5504? 

.04  39? 

-.  786 

.55o35 

. L4  59  3 

-.751 

1 9 

. 6 0079 

. 040  73 

-.789 

.39931 

.04083 

-.760 

.63071 

.04073 

-.735 

.6001 8 

.04070 

-.199 

1 3 

.6303? 

.0*711 

-.744 

.64  91  7 

.0371  9 

-.715 

. 65376 

.03711 

-.  185 

.65015 

. 0 371  1 

-.  153 

1 / 

. 71076 

.03719 

-.193 

. 73397 

.03779 

-.15  3 

.71034 

. C 371 8 

-.135 

. 709/  7 

.0377? 

-.  106 

1 (S 

. 73076 

.07361 

-.130 

.7791 ? 

.0757? 

-.384 

. 780C8 

.07563 

-.063 

. /Bui  7 

. 0756? 

-.'3  39 

IS 

. 33071 

.01«14 

-.04? 

. 84903 

.01876 

-.00? 

.85001 

.01815 

.020 

.85013 

.01815 

.050 

1 4 

.971  ft 

.01071 

.039 

.91 v?? 

.0103? 

.094 

.97017 

.01073 

. 106 

.970*5 

. ulu?  3 

.113 

1 3 

.9331 3 

.00763 

.176 

.90  39  7 

.00783 

.191 

.90o11 

.33751 

.198 

,98498 

.00767 

. 19? 

Sf  CTTO'I 

4 

SfC  T I 9N 

6 

section 

7 

NP 

X/l 

7/1 

CP 

X/L 

Z/l 

CP 

*/l 

7 / L 

CP 

IS 

.94977 

-.007  31 

.177 

.9495* 

-.00734 

. 101 

. >4946 

-.00735 

.04? 

14 

.04954 

-.01*77 

.074 

.84934 

-.01873 

.01  1 

.84958 

-.01871 

-.075 

1 3 

. 75)03 

-.07*41 

-.044 

. / 4 9 6 3 

-.07854 

-.048 

. 7500? 

-.07853 

-.37? 

1? 

. 6490  3 

-.0371* 

-.097 

.64983 

-.0371  4 

-.098 

.6495/ 

-.03715 

-.105 

1 1 

.SUM 

-.  "4  397 

-.165 

.54955 

-.04396 

-.176 

. 5496/ 

-.04390 

-.13? 

10 

.44900 

-.04*14 

-.16? 

.44994 

-.04814 

-.164 

. 449/0 

-.04816 

-.  157 

9 

.35016 

-.04**0 

-.147 

. 34993 

- . 04  P0C 

-.151 

. 349/3 

-.34879 

-.155 

0 

. 7501? 

-.04646 

-.116 

. 7499/ 

-.04645 

-.145 

. 749/6 

-.34645 

-.143 

7 

. 150*4 

- . .14 C*  1 

-.033 

.15016 

-.04078 

-.103. 

.14996 

-. C4  070 

-.  14? 

6 

. 10079 

-.0*675 

.018 

.10019 

-.03674 

-.056 

.10039 

-.03677 

-.130 

5 

. 0 6 S S 0 

- . ) * ?r  * 

. 10? 

.06571 

-.03194 

-.00? 

.06536 

-.03700 

-.171 

4 

.04030 

-.0 7/8* 

.101 

.05V99 

-.07803 

.330 

.04075 

-.07813 

-.  107 

3 

. 0?0 00 

-.0/78? 

. 706 

.01 >45 

-.07768 

.151 

.Ul  ?85 

-.07766 

. Ou  5 

7 

.005®  7 

-.01 314 

.67? 

.0056/ 

-.01305 

.676 

.00576 

-.01313 

.463 

1 

.OOK  7 

.Of  *79 

. 554 

.00064 

.00449 

.578 

. 0005C 

. 00  361 

. 497 

45 

.001*4 

.00727 

-.673 

.00193 

.00/49 

-.136 

.00195 

.00757 

-.  170 

44 

.006  >4 

.01 *61 

-.673 

.00673 

.01365 

-.598 

.03630 

.01  360 

.694 

4 3 

.01774 

.01873 

-1.14? 

.01 70? 

.01851 

-1.148 

.01765 

.0198? 

-1.  184 

4? 

. 0 7f)"6 

.0777? 

-1. 644 

.0194 • 

.07768 

-1.608 

. 0701? 

.07777 

- 1. 6?L) 

41 

.O?9«0 

.07481 

-1.8/4 

.07991 

.07584 

-1.016 

. 07999 

.07583 

-1.617 

40 

.04964 

.07946 

-1. /4Q 

.049/7 

.07907 

-1.47? 

.04995 

.07970 

-.  91  7 

59 

.0744  4 

.0537? 

-.057 

.9/484 

.03379 

-.05? 

.0748? 

.03377 

-.539 

38 

. "9  >94 

. 0 * 4 ? 1 

-.509 

.09  >91 

.3  3670 

-.517 

.09990 

.03671 

-.476 

37 

.13906 

.0  *994 

-.573 

.13943 

.0  399  4 

-.430 

. 1 5?  76 

.33995 

-.  363 

36 

. 1 7970 

.047*7 

-.401 

.1/99? 

.0477? 

-.  378 

. 1/991 

.04788 

-.  336 

53 

. 77001 

.04414 

-.471 

.77013 

.04514 

-.350 

. 71990 

.04514 

-.  308 

34 

. 70944 

.044*1 

-.  384 

.75996 

.0468 1 

-.  374 

. 759/6 

.0460? 

795 

33 

.799*4 

. O4*0C 

-.  361 

.79994 

.04/99 

-.308 

.79986 

.04800 

-.276 

0? 

. 3 39 0 S 

.04*69 

-.335 

. 34034 

.04009 

-.788 

. 359/9 

.04  860 

-.765 

31 

. 37946 

.04*9? 

-.  315 

. 3/9V4 

.04891 

-.773 

. 3/9/6 

.0489? 

-.75? 

30 

.41949 

.04*6/ 

-.796 

.41984 

.04867 

-.758 

.41988 

.04960 

-.759 

29 

.45974 

.04*89 

-.783 

.45974 

. 0 4 / 9 C 

-.743 

. 4597C 

. 04  78? 

-.733 

78 

. 49960 

."4440 

-.  ?41 

. 4 999  4 

.04649 

-.70/ 

. 4998  / 

.04o49 

-.71  7 

27 

. 5 3949 

.0445? 

-.  710 

.4398® 

. u4450 

-.189 

. 539/5 

.04457 

-.  199 

26 

. S 7941 

.04714 

-.169 

.5/991 

.04710 

-.14/ 

. 5/985 

.04714 

-.10? 

2 5 

.01907 

.0*9  *• 

-.143 

.61  7/0 

.0  3939 

-.174 

. 61970 

.03940 

-.  183 

2 4 

. 44  >4  1 

,0'6'X 

-.110 

.05>/> 

.0  363  5 

-.10? 

.65900 

.05636 

-.18  3 

2 3 

. 699*0 

.033"* 

-.085 

.699/0 

. J33C8 

-.07  2 

.699/9 

.03301 

-.19  3 

22 

.7  3*4" 

.07949 

-.05/ 

. /39/3 

.07940 

-.054 

. 73980 

.07946 

-.71  5 

71 

. 7 79ftO 

.07*6/ 

-.074 

.77)67 

.07507 

-.027 

. 7/94? 

.07570 

-.757 

70 

.41937 

.071*  7 

.016 

.81964 

.07154 

.004 

. S1985 

.07150 

-.  305 

19 

.449*4 

.01/09 

.05? 

. 85940 

.01  70/ 

.03! 

.85943 

.0171? 

-.  541 

14 

. " >940 

."1746 

.r*v 

. 09  9/7 

.01741 

.060 

. 19961 

.01743 

505 

1 7 

.94777 

. "0*5  4 

. 140 

.94  461 

.00/4? 

.103 

. 94  95  9 

. OL  7 3 3 

-.  37 u 

16 

. 940'* 4 

. "f  746 

. 190 

.9946? 

.60777 

.156 

.98455 

.30774 

-.27  6 

Ill  14 


*f>  WING 

- rilPFUf  pqc<;cijrf  t)Ir.  T»  I ‘UT  IONS 

TEST  <?  54  1 

MO 

./PI* 

ALPHA  - 

06 

PFC 

11. *»  A O 0**6 

5fCT|<V| 

1 

3 E C 1 1 ON 

2 

StC 11  ON 

3 

SEC  1 1 0< 

4 

NP 

«/l 

?/l 

CP 

X/L 

H l 

CP 

«/t 

H\. 

CP 

X /L 

1/4 

CP 

1 7 

. <?S0  X? 

-.or ??6 

. 10® 

.9495? 

-.00735 

.1  27 

. 94999 

-.00737 

. 130 

. 9493? 

-.00731 

. 1 SO 

1 1 

.■  1S9? 

- . 0 ? 1 *>  5 

-.015 

.81 ?05 

- . 0? 1 8 ? 

-.001 

. 31986 

-.02152 

. 00  4 

.82223 

-.02125 

. OOQ 

10 

.56594 

-. 0«5*? 

-.  0 ? 4 

. 66o98 

-.0  3579 

-.061 

. 67008 

-.03553 

-.  369 

.6721 o 

-.  055  37 

-.  376 

9 

. 56SH* 

-.04  *ri 

10? 

. 56  ?35 

-.04794 

-.108 

.57333 

-.04272 

-.u  99 

. 5 72  Su 

-.04261 

-.111 

8 

.46596 

-.  ' 4 ??  * 

-.155 

. 46?C6 

-.34/69 

-.118 

.4733? 

-.04760 

-.124 

.47270 

-.04/5  1 

-.  142 

7 

. 5 65  10 

-.04  a*o 

IQ? 

. 56  ?05 

- .04889 

-.091 

. 57009 

-.04890 

-.109 

. 37235 

-.  1,4891 

-.112 

6 

. <*65  *9 

- . 04  ? C? 

-.059 

. ?6  ?0  5 

-.  34  7C6 

-.0  38 

. 77010 

-.04/16 

-.04  1 

.27230 

-.  04  72  3 

-.  u59 

5 

. 1 659<, 

-.04194 

.018 

,166V? 

-.04202 

.012 

.17010 

-.34274 

.041 

. 17242 

-.04233 

.330 

4 

.0499 1 

:?9?1 

.146 

. f 4 90  ? 

-.07958 

. 1 76 

. J5j16 

-.02975 

. 21  6 

.0501 7 

-.07974 

. 203 

3 

. ' ’ 

-.02763 

.?5  ? 

.019?? 

-.0774  7 

.795 

. 02010 

-.02275 

.550 

.01999 

-.02268 

. 356 

2 

.00591 

-.01  11  * 

.69  5 

. GJ5?D 

-.31761 

. 72  5 

.00591 

Jl 376 

. 74  6 

. QU6 1 1 

-.01355 

. 741 

i 

.00354 

.0079? 

. 61  5 

.00031 

.00777 

.554 

.00042 

.00517 

.480 

.00000 

. CGCOQ 

.495 

14 

.00? 16 

,0(  »o? 

. r 1 ? 

.ton  5 

.0055  5 

-.076 

.00222 

.0L3J6 

-.196 

.0021  J 

. 00797 

-.  207 

5^ 

.00166 

.0159? 

-.  ?? 6 

. OO  ?8  9 

. 31531 

-.393 

.03914 

.31043 

- . 99  0 

.00893 

.01619 

-1. 059 

3? 

.0?0  *.? 

.0??B* 

-1.  54* 

.01906 

.0773? 

-1.597 

.02036 

.37275 

- 1. 69  6 

.02 cl  2 

.07226 

-1.790 

31 

.C  55^5 

.0??f  1 

-1. 755 

.0540? 

.07674 

-1.377 

.03503 

.07698 

•2.0U2 

.03550 

.02731 

-2.336 

50 

.069*4 

.0*150 

72 5 

.0591 1 

.05113 

-1.450 

.06022 

.03178 

-1.390 

. 0601 1 

.03127 

-1. 387 

29 

. 19959 

.0*61? 

-.605 

.0991 5 

.0361  3 

-.644 

.10329 

.03676 

66  3 

. 10019 

.03623 

-.727 

73 

.1505? 

.04080 

-.546 

. 14V?? 

.04071 

-.588 

. 15032 

.04073 

-.586 

. 1 5u?4 

.04073 

-.  546 

?? 

. *0044 

. <14  4 1 3 

-.50? 

.1990V 

.04405 

-.  572 

.20329 

,04411 

-.560 

.7001  6 

. 04410 

-.573 

ft> 

. ?S.)59 

.9464  ? 

-.486 

. ? 5 03  D 

.04649 

-.524 

. 25024 

.04647 

-.517 

. 75021 

.04647 

-.  484 

25 

. 50050 

.048C0 

-.464 

. ?09?5 

.04798 

-.500 

. 300C8 

.04300 

-.491 

. 30071 

.04799 

-.445 

2 4 

. 5 5 1 1 5 j 

. 04  5 ?9 

-.456 

. 549?? 

.04878 

-.470 

. 35374 

.04679 

-•  4o  2 

. S5015 

. 34879 

-.  41  6 

23 

. 4004? 

.04 *84 

-.44? 

. 59931 

.34686 

-.447 

. 40037 

.04836 

-.429 

. 39977 

.04885 

-.  576 

2? 

. 4 59»n 

. 0451  ? 

-.4  ?? 

. 44  59? 

.04615 

-.404 

.45010 

.0481  3 

-.  195 

.45019 

. 0431 3 

-.  141 

21 

.509*9 

.94?  4« 

-.  586 

.499?? 

.04657 

-.  371 

.50374 

.0464? 

-.350 

. 50020 

.04649 

SJ 7 

20 

. 5 40  >4 

.D4»94 

-.  54? 

.549 27 

.04598 

-.  31  7 

. 55  34  7 

. 04  392 

-.289 

.55015 

.04393 

-.255 

19 

. 600  »•; 

. 04C ? 4 

-.798 

.59951 

. 04C8  3 

-.765 

.60071 

.04073 

-.  241 

.6001 8 

.04378 

-.204 

15 

.650 5 ? 

. 05?!  1 

-.  ?4? 

.64  M ? 

.05719 

-.71  7 

. 65 «i?6 

.03711 

-.  184 

.65015 

.0371 1 

-.156 

1 7 

. ? 1 0 1*  f» 

. 6 » > 1 0 

-.19? 

. 7389? 

.33779 

-.155 

. 71334 

.03218 

-.13? 

. 709/7 

.03222 

-.108 

16 

. ? 1 0 ? 6 

.n?5c  1 

-.  1 50 

. ?791? 

.0757? 

-.084 

. 78  018 

.02563 

-.06  1 

. ?8u  1 2 

. 0256? 

-.041 

15 

. 550  *1 

.01114 

-.  C4  1 

.64935 

.01876 

-.COO 

.15001 

.01315 

.021 

. 85u1 0 

.01815 

.027 

1 4 

. 9?0 .»/ 

.om?i 

.060 

.919?? 

.01037 

.09  3 

.92312 

.01023 

. 105 

.92Gj5 

.01325 

. Li 

n 

.9551 1 

. ir?65 

.171 

. 93  5®,  7 

.00763 

.186 

.98611 

.00231 

.194 

.98493 

.0026? 

.186 

Sc C t l IN 

5 

SECTION 

6 

SEC110N 

7 

NP 

<71 

rfi 

CP 

x/l 

7/1 

CP 

*/l 

2/L 

CP 

15 

.94?  p? 

-.007*1 

.113 

.9495  3 

-.00734 

.013 

. 94946 

-.00735 

. 31  7 

14 

. 34954 

-.01*?? 

.019 

.34934 

-.018? J 

.002 

.34958 

-.31821 

-.048 

1 3 

. 7 5 OP  1 

-.02“ 51 

-.045 

. 74  ?6  3 

-.02854 

-.057 

. 75002 

-.02350 

-.395 

1 7 

.64933 

-.0*71 5 

-.186 

.64  >er 

-.03714 

-.097 

. 64957 

-.03715 

-.118 

11 

.549®* 

-.9**9? 

-.  148 

.54955 

-.04596 

-.124 

. 5496? 

-.34  198 

-.  141 

10 

.44970 

-.04314 

-.14? 

. 44  *998 

-.04814 

-.157 

. 44970 

-.04316 

-.  162 

9 

. 35016 

- . 04 "80 

-.123 

. 34991 

-.04880 

-.140 

. 3497  3 

-.34879 

-.  156 

8 

. 7501? 

-.04646 

-.083 

.24997 

-.04645 

-.129 

. 24976 

-.34645 

-.  U2 

7 

. 15054 

- . C40  8 1 

.011 

.15014 

- . 04C  78 

-.070 

. 14996 

-.040?6 

-.  120 

6 

. 103*? 

-.03625 

.0  76 

.1001 9 

-.03624 

-.007 

.13039 

-.33627 

-.114 

5 

.06550 

-.m?r  3 

.134 

.0652! 

-.03198 

. C59 

.06536 

-.01200 

-.08  3 

4 

.04010 

-.02783 

.185 

.05999 

-.02803 

.108 

•v  04025 

-.02813 

-.04  0 

3 

# p?f  *r 

- . 0??8  ? 

. HI 

.01 985 

-.02268 

.252 

.01 985 

-.32266 

.398 

2 

\ 005  ® 7 

-.01*14 

.718 

.00567 

-.01305 

.659 

.00576 

-.01313 

.557 

1 

.00057 

.or  *?9 

.465 

. 00  06  3 

.00449 

.444 

. uC05o 

. 01  341 

. 41  3 

45 

.001 » 4 

.or  ??? 

-.842 

.ooivo 

. 00749 

-.251 

. 00 1 9 3 

.00757 

-.259 

44 

.006 '6 

.01*61 

-.841 

.0042.1 

.01 165 

-.784 

. 00630 

.01 368 

-.825 

43 

,ni??3 

.01873 

-1.289 

.01 23V 

.01851 

-1.267 

.01265 

.31 889 

-1, 31 3 

42 

.07006 

.0227? 

•1. 766 

.01  983 

.02263 

-1. 725 

.02012 

.02277 

-1.  703 

41 

.02983 

.07*81 

-1. 999 

. 02  9V 1 

.02584 

-1.892 

.02999 

.02583 

-1.530 

40 

.04966 

.02966 

-1.891 

. C497  ? 

.02967 

-1.643 

. 04995 

.02970 

-1.154 

39 

.07448 

.031?? 

-1.76  7 

.07438 

.03529 

-1.017 

.07482 

.03327 

-.305 

39 

. 09994 

,0WM 

-.  7o2 

.09991 

.03670 

-.720 

.09990 

.0362! 

-.  557 

3? 

. 1 1?®6 

.0*995 

-.556 

.13935 

.03994 

-.478 

, 13976 

.33995 

-.409 

36 

. 1 7979 

.04286 

-.  484 

. 17999 

.0477? 

-.394 

. 17991 

.34243 

159 

35 

. ??001 

.04515 

-.436 

.22 010 

.04514 

-.362 

. 21990 

.34514 

-.337 

34 

. 25964 

.04681 

-.196 

.25996 

.04681 

-.535 

.25976 

.04682 

-.  320 

33 

. ? 99*  3 

.04800 

369 

. 2999  4 

.04799 

-.320 

. 29986 

.04800 

-.305 

3? 

. 1 19®  5 

.04869 

-.  144 

. 14031 

.04869 

-.298 

. 33979 

.34863 

-.290 

31 

. * 7 9 • 6 

.0489? 

324 

. 37994 

.04891 

-.286 

. 37976 

.04892 

-.284 

30 

.41959 

.04“*  7 

-.10  3 

.419*3 

.04867 

-.769 

.41988 

.04668 

-.  301 

29 

.45975 

. 04  789 

-.28? 

.45976 

. 04790 

-.748 

.45970 

.04  789 

-.272 

28 

. 49960 

.C465C 

-.745 

. 49994 

.04649 

-.71  7 

. 49987 

.04649 

-.  27 0 

27 

.5  19  5 9 

.0445? 

-.21  3 

.53983 

.04450 

-.199 

. 53975 

. C4  452 

-.263 

26 

.57961 

.04214 

-.  1 76 

.57??! 

.04710 

-.159 

. 57985 

.34  214 

-.269 

25 

.619®? 

.33938 

-.146 

.619/0 

.03539 

-.136 

. 61976 

.03940 

-.282 

24 

. 6596® 

. M37 

-.115 

.65971 

.0  3635 

-.112 

. 65966 

.336  36 

-.  310 

23 

.69970 

.0  31CP. 

-.090 

.69976 

.03108 

-.042 

.69979 

.03308 

-.  344 

22 

. ? 5940 

.02949 

-.06  3 

. 7397C 

. 92946 

-.070 

. 73980 

.32946 

-.  388 

21 

. 77960 

.02867 

-.032 

. 7796? 

.07567 

-.047 

. 77942 

.02570 

-.436 

20 

.919*7 

.1218  7 

.008 

.31965 

.02154 

-.  J19 

.81955 

.02153 

-.479 

19 

.85955 

.01709 

. P4C 

.35990 

.0170 7 

.006 

.45943 

.01712 

-.498 

18 

. 3994 

. 1 246 

.07  7 

. 3997/ 

. >1741 

.0  30 

. 39961 

.31743 

-.483 

1 7 

.947*7 

.rr/55 

.125 

.94161 

.00742 

.073 

. 94959 

.00733 

-.448 

16 

.9*506 

.Of  766 

.173 

.9346? 

.00272 

.123 

. 93455 

.33774 

-.  301 

TABLE  B1-8 
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Mrt  A I MG  - 'UUKCF  PPESStJPE  0 I S TP  I !1U  T I ONS  TEST  754/ 

MO  = .','>71 

»LPH»  - S.po 

DEC  =11  .iST*n*»f 


ST  CT  I ON 

1 

SECTION 

7 

SECTION 

3 

SEC  T 1 09 

4 

NP 

I/l 

7/1 

CP 

l/L 

7/1 

CP 

3/1 

Z/L 

CP 

til 

III 

CP 

1 2 

. 950 '0 

-.00776 

.113 

.94937 

-.00735 

.179 

.94999 

-.00737 

. 130 

.94957 

-.60731 

. 124 

1 1 

.91507 

-.0719  5 

-.003 

.•1 705 

-.07187 

.011 

. 61986 

-.02157 

.011 

.82223 

-.02125 

.005 

10 

. 6659  5 

-.05597 

-.  C46 

.66675 

-.33579 

-.044 

.67008 

-.33553 

-.050 

.67216 

-.03537 

-.062 

9 

.56599 

-.04  *01 

-.079 

.56705 

-.34794 

-.080 

. 57333 

-.04772 

-.077 

.57230 

-. 04261 

-.392 

9 

.46599 

-.0477  5 

-.09  4 

.46706 

-.04769 

-.384 

.4733/ 

-.04  760 

-.091 

.47270 

-.0475  5 

-.110 

7 

. 565*0 

-.04*79 

-.055 

. 36  705 

-.04889 

-.04  8 

. 37009 

-.64890 

-.069 

. 37235 

-.04891 

-.374 

6 

.765/9 

- . 14  7C  7 

-.007 

.76  705 

-.04/06 

.008 

. 27010 

-.34  716 

.008 

.27733 

-.  6472  3 

-.01  3 

5 

. 16594 

-.04194 

.090 

. 16699 

-.04702 

.071 

. 17310 

-.04224 

.09  7 

. 17242 

-.  04233 

. 362 

4 

.04995 

-.07971 

. 774 

.04939 

-.02958 

.762 

.05316 

-.32975 

.29  7 

.05017 

-.02974 

.284 

3 

.0700? 

- .077*9 

.347 

.0197? 

-.07742 

.414 

.07010 

-.02275 

.456 

.01999 

-.02268 

.456 

7 

.00595 

-.01 55  5 

. 747 

.00570 

-.01261 

.77  3 

.03591 

-.31 326 

. 78  3 

.0061 1 

-.01 555 

. 77 4 

1 

.00154 

.0079? 

.5  30 

.00031 

.0027? 

.465 

.00047 

.30317 

. 370 

.00000 

. 00000 

. 393 

54 

.00716 

.0080? 

-.101 

.00109 

.00553 

-.221 

.03227 

.00836 

-.  548 

.00710 

. 03787 

-.  563 

55 

.00966 

.0159? 

-.969 

.00759 

.01531 

-1.069 

. 00914 

.01640 

-1.159 

.00693 

. jl 6 1 9 

-1.235 

5? 

.07057 

.07795 

-1.551 

.01906 

.02732 

-1.758 

.07336 

.02273 

-1.848 

.0701 2 

.62276 

- 1. 922 

51 

.05575 

.07701 

-1.999 

.0343? 

.02674 

-2.033 

.03508 

.32698 

-2.  139 

.03530 

.32701 

-2.  175 

50 

. 060  5ft 

.0*1*0 

-1.02? 

.05911 

.0311  3 

-1.967 

.0602? 

.05128 

-2.073 

.0601 1 

.03121 

-2.067 

79 

.09959 

.0361  7 

- . 66*1 

.0*9  91  3 

.03613 

-.839 

. 10379 

.03626 

-1.225 

.10019 

.03623 

-1. 335 

?* 

.150*7 

. 04090 

-.  606 

.14977 

.04071 

-.605 

. 1503? 

.04678 

-.572 

. 15u24 

.64078 

-.  534 

27 

.70144 

.0441  3 

-.557 

.199Q9 

.04405 

-.601 

. 23329 

.04411 

-.565 

.20016 

.04410 

-.519 

26 

.750*9 

.04*4  7 

-.577 

.75080 

.04649 

-.556 

.25024 

.04647 

.528 

.25021 

. 64647 

-.495 

2 5 

.*0050 

.04900 

-.497 

.29975 

.04798 

-.525 

. 30QC6 

.04803 

-.505 

. 30021 

.04799 

-.  453 

7 4 

. 5515  | 

.04979 

-.494 

. 34 9? ? 

.04878 

-.491 

. 35024 

.04879 

-.475 

. 35015 

. 04879 

-.424 

2 5 

.40047 

.04996 

-.466 

.39931 

.34686 

-.467 

.40337 

.34886 

-.438 

. 39977 

.04385 

-.  581 

22 

.450*0 

.0491? 

-.441 

.44397 

.0461 5 

-.415 

.45010 

.04813 

-.406 

. 45039 

. 0481 3 

-.  345 

2 1 

. 50159 

.04649 

-.401 

. 499?? 

.04652 

-.580 

.53324 

.34649 

-.  36  1 

.50020 

.04648 

-.  306 

70 

. 55075 

.04504 

-.349 

.5497? 

.04598 

-.  322 

. 5534? 

.04  392 

-.  297 

.55633 

. 04  39  3 

-.258 

19 

.60079 

. 040  75 

-.  306 

.59931 

.04083 

-.267 

. 60071 

.04073 

-.244 

.6001 8 

.04073 

-.  201 

1 9 

.65057 

.03711 

-.75? 

.6491  7 

.03719 

-.21  8 

. 65026 

.03711 

189 

.65615 

. u37 1 1 

-.  154 

1 7 

.71076 

.0*719 

-.195 

.7349? 

.03229 

-.153 

.71334 

.03215 

-.141 

.70977 

.03222 

-.105 

16 

. 79174 

.07561 

-.126 

. 7791 ? 

.07572 

-.378 

. 780C8 

.32565 

-.  363 

. 78l  1 2 

.02562 

-.041 

15 

. 95371 

. 019  1 4 

-.  C 37 

.8493J 

.01826 

.004 

. 850C1 

.01815 

. 320 

.35010 

.01815 

.026 

1 4 

.97177 

.01071 

.06* 

.919/9 

.01032 

.394 

.97312 

.01023 

. 105 

.92035 

.01023 

. 103 

1 5 

.99519 

.00765 

.174 

.98  38  7 

.00283 

.183 

.93611 

.00251 

. 192 

.96498 

.00267 

.178 

ST  C T TON 

5 

SECTION 

6 

SECTION 

7 

NP 

I/l 

7/1 

CP 

I/L 

III 

CP 

til 

III 

CP 

15 

.9697/ 

-.00?31 

.099 

.9495  * 

-.00734 

.06? 

.94946 

-.30735 

-.30  3 

14 

. 84954 

-.0137? 

.017 

.84934 

-.01873 

-.009 

.64958 

-.01821 

-.369 

1 3 

. /sons 

-.07851 

-.040 

. /4  9ft  * 

-.07854 

-.060 

. 75002 

-.02850 

-.113 

12 

.649*3 

-.03713 

-.077 

.64  >8 J 

-.  0 371  4 

-.  IOC 

.64957 

-.03715 

-.135 

11 

.549*8 

-.r. 4 39? 

-.176 

.54955 

-.04  396 

-.119 

.54967 

-.34393 

15  1 

10 

. 44990 

-.04*14 

-.126 

.44998 

-.04814 

-.148 

. 44970 

-.04816 

-.  168 

9 

.35316 

-.04**0 

-.  C9  5 

. 34  >90 

-.04880 

-.125 

. 3497* 

-.34879 

-.155 

8 

.7501? 

-.04*46 

-.043 

.7499/ 

-.04645 

-.105 

. 24976 

-.04645 

-.134 

7 

. T 50  5 4 

-.040*1 

.063 

.15316 

- . 04C  78 

-.333 

. 14996 

-.04076 

-.106 

6 

.10079 

-.03675 

.137 

.10019 

-.03674 

.044 

. 10039 

-.03627 

-.089 

5 

.(J6SSP 

-.fM?r  * 

. 273 

.06571 

-.03198 

.124 

.06536 

-.03200 

-.338 

4 

.04030 

-.0778 

.272 

.03999 

-.07803 

.189 

.04025 

-.02813 

.027 

3 

.07050 

-.0778? 

.413 

.01985 

-.07768 

. 351 

. 01985 

-.0?  ?66 

. 191 

2 

.0058? 

-.01 314 

. 750 

.0356/ 

-.01305 

.663 

.00578 

-.01 313 

. 567 

1 

.0003? 

.or *79 

. 358 

.00063 

.00449 

.335 

.00050 

.30  361 

. 514 

45 

.00184 

.00??? 

-1.014 

.03193 

.00749 

-.40? 

.00193 

.00757 

-.412 

44 

.00676 

.01  3*  1 

-1.015 

.C067S 

.013*5 

-.945 

.00630 

.31 363 

-.992 

43 

.01778 

.01*73 

-1.464 

.01739 

.01851 

-1.443 

.01265 

.01889 

-1.461 

4? 

.07006 

.0777? 

- 1.903 

.019*  J 

.07768 

-1.866 

.07012 

.02277 

- 1. 66  6 

41 

.079** 

.07581 

-2.033 

.07991 

.07584 

-1.929 

.07999 

.02583 

-1.441 

40 

.04966 

.079*6 

-1.961 

.049/? 

.07967 

-1. 534 

.04995 

.02970 

-1. 258 

39 

.07443 

.0337? 

-1.491 

.0/488 

.03379 

-1.208 

.0/482 

.33327 

-1.338 

38 

.09994 

,0!*?1 

-1. 718 

.09991 

.03670 

-.916 

. j999G 

.03621 

-.732 

37 

.1 39*6 

.03995 

-.876 

.13993 

.03994 

-.622 

.13976 

.03995 

-.488 

36 

. 1 7979 

.047*6 

-.674 

.17999 

.04777 

-.478 

.1/991 

.34288 

-.409 

35 

.??cn 

.04515 

-.479 

.72010 

.04514 

-.406 

.21990 

.04514 

-.  179 

34 

. 75964 

.04681 

-.408 

.75996 

.04681 

-.  365 

.259/6 

.04662 

-.  360 

33 

. 79938 

.04800 

-.  36? 

. 79994 

.04799 

-.335 

. 2«>986 

.34800 

-.335 

3? 

. 33935 

.048*9 

-.  *36 

. 3400* 

.04869 

-.  312 

. 33979 

.04663 

-.  516 

31 

. 379*6 

.0439? 

-.  31 2 

. 37994 

.04891 

-.292 

. 37976 

.04  892 

-.  506 

30 

.41959 

.04867 

-.790 

.41983 

.04867 

-.277 

.4198* 

.34869 

-.331 

29 

.459/5 

.04789 

-.776 

.45975 

. 04790 

-.256 

.45970 

.04  789 

303 

23 

.49960 

.04650 

-.7  3* 

. 49994 

.04*49 

-.22  5 

. 4998? 

.34649 

-.  309 

27 

.5*959 

.0445? 

-.709 

.5398* 

.04450 

-.206 

.55975 

.04452 

-.  321 

26 

.57961 

.04714 

-.174 

.57991 

.04710 

-.168 

. 57985 

.04214 

-.  556 

25 

.61 >87 

. ^ *9  'H 

-.146 

.61970 

.03939 

-.145 

.61976 

.03940 

-.585 

24 

. 6596* 

.0**37 

-.11/ 

.65979 

.0  3635 

-.12? 

. 65966 

.03636 

-.434 

23 

.699  >0 

.0**0* 

-.09? 

.69976 

.03308 

-.09? 

.69979 

.33  308 

465 

2? 

. 7 3940 

. ' ?949 

-.06  3 

. 73970 

.02946 

-.087 

. 73980 

. j?946 

-.515 

21 

.77960 

.07367 

-.r  35 

.7796? 

. 0756? 

-.06? 

. 77942 

.02573 

-.563 

20 

.31937 

.07157 

-.coi 

.81 965 

.07154 

-.041 

. 81 >*5 

.02150 

-.  599 

19 

.35953 

.01/09 

.031 

.35930 

.0170? 

-.021 

. 8594  J 

.01712 

-.569 

18 

. 39940 

.01746 

. (*6  4 

.3997/ 

.01741 

-.001 

.89961 

.31243 

-.  546 

1 7 

.94777 

.0(  755 

.106 

.94  3*1 

.0074? 

.038 

. 94959 

.00733 

-.459 

16 

.9*506 

.Of  766 

.14/ 

.9346? 

.0027? 

.090 

. 98455 

.00274 

-.27  4 

TABLE  B1-9 


HI  w, 


^(S  4 1 Mr>  - 

'iljonr.c  P ° f r>  ^ ' P F M c.  T»  1PUT  ION'*. 

TEST  ?3GS 

*0  * . 

V,9T 

ALPHA  = 

.04 

RFC 

11.  7?* 1 0*  • * 

8‘  C » T 4N 

1 

5EC 1 1 IN 

7 

5>'Cf  ION 

3 

SFC 11 08 

4 

1* 

»/l 

/ /I 

7 P 

in 

CP 

in 

CP 

*/l 

7/1 

C» 

1 7 

.954  vj 

- . °f  7?6 

. ir  3 

. 04 1 3 7 

-.00735 

.14  3 

. 94  999 

-.00  7 5? 

.15  7 

.94  n 7 

«. U07  51 

.16  3 

1 1 

,M1»; 

-.0719* 

-.007 

.31703 

-.07137 

-.050 

.81 936 

-.3715? 

-.  376 

.87?>  5 

- . C? 1 7 5 

JO 3 

1 ' 

-.•M5*? 

-.73* 

.44403 

-.  0 3579 

- . ?0'J 

. 470(  3 

-.03353 

-.174 

. 6771  6 

-. 03537 

-.149 

9 

-."4 301 

-.  »?* 

.54  705 

-.04704 

-.303 

.57333 

-.04  777 

-.  771 

.57730 

-.04761 

-.  738 

.44599 

-.  *4  77  3 

-.  *90 

.46704 

-.04740 

-.400 

.470 57 

-.04  760 

-.  39  7 

. 4 7 77  ^ 

-.04  75  5 

-.  34  7 

7 

. 865*0 

-."4**9 

-.  334 

. 34  705 

- . 04  P*  9 

-.  397 

. S70C9 

-.04390 

-.44  4 

. 57735 

-. 04191 

-.  40  7 

6 

. 7 a • 7 9 

-.”4  77  7 

-.  313 

. 74  705 

-.  04  7P4 

-.  *53 

. 77010 

-.  34  71  5 

-.  39  1 

.77730 

; 4 77  5 

-.  4?  6 

5 

. 1 6594 

-.04104 

-.774 

. 14407 

-.04707 

-.336 

.17010 

-.04774 

-.35  7 

.1774? 

-.04738 

-.  370 

4 

.04 ’’I 

-.0?071 

37  7 

. 04  oro 

-.07053 

-.  37  7 

. 05014 

-.07975 

-.  557 

.0501 / 

07974 

-.  *74 

3 

.r7007 

-.0776* 

-.317 

.0107? 

-.0774? 

-.570 

.07010 

-.07775 

-.51  7 

. 01 999 

-.07763 

-.337 

? 

. pn*,o  * 

-.01 * * * 

. 773 

.00570 

-.01741 

.765 

.00391 

-.01  376 

.795 

.0061 1 

-.  1555 

.775 

1 

.00034 

.00707 

.•40 

.00031 

.00777 

.•31 

. 0004? 

.0031  7 

. 37? 

.QOUU 

. QQQM 

. 33  5 

54 

.oom  6 

.nr>*o? 

.440 

.0010*. 

.0055  3 

.677 

.0077? 

.00306 

. 580 

.00710 

.0073  7 

. 56? 

.00*44 

.0130? 

.133 

.00730 

.01531 

.034 

.00914 

.31640 

.319 

.00393 

.01619 

. 916 

5 7 

,n?9  • 7 

. 0??»3 

-.  333 

.01004 

.0773? 

-.459 

. 07034 

.07773 

-.535 

. 07C 1 7 

.07776 

-.610 

31 

. 08575 

i 0?  7P 1 

-.  301 

.03407 

.07474 

-.470 

.03508 

.07698 

-.567 

.03530 

.07701 

605 

30 

.040*4 

.0*130 

-.73  7 

.05011 

.0311  3 

-.300 

.0607? 

.03173 

561 

.0601 1 

.0.317  7 

40  3 

?9 

. Q9959 

.03417 

-.730 

. 0001 3 

.0361  3 

-.304 

. 10079 

.03676 

36  3 

.10019 

. 0367 3 

-.  53? 

?* 

. 1 50*7 

. r*4  03  P 

-.730 

.14077 

. 04071 

-.  304 

. 1503? 

.04078 

-.56  0 

. 15C74 

. 041)7  3 

-.  3*9 

?7 

. 70044 

. 0441  « 

-.743 

.10007 

.04405 

-.347 

. 70079 

.04411 

-.  33  3 

.70016 

.04410 

-.419 

?4 

.759*9 

. 0444 7 

-.730 

.73030 

.04649 

-.363 

.75074 

-.  4C? 

.75071 

. 0464  7 

-.  435 

7 3 

. 3P030 

.P430P 

-.  304 

. 700?  5 

.04798 

-.385 

. 30008 

.04300 

.436 

. 30071 

. 04799 

-.450 

?4 

. 35350 

.04*70 

-.333 

. 340?? 

.04373 

-.401 

. 55074 

.04879 

-.451 

. 35C1 5 

. 04879 

-.  461 

7 3 

. 4 0r4  7 

. P 4 * P 4 

-.  340 

. 30031 

.04334 

-.478 

. 40037 

.04336 

-.  444 

. 39977 

.04335 

-.  368 

7? 

.459*0 

.04*1  ? 

-.  407 

. 44  30? 

.04315 

-.473 

.43310 

.04313 

-.474 

. 450.  9 

. '.<.31  \ 

-.  153 

71 

. 30T  40 

.04A4* 

-.  3»4 

. 490?  ? 

.0445? 

-.395 

. 50374 

.04649 

-.  376 

.50070 

. G4443 

-.  31  7 

70 

. 330?3 

. 04  304 

-.35  7 

. 54  9?  7 

.04  *93 

-.333 

. 55047 

.04  39? 

-.  506 

.55053 

. 04  39  5 

766 

1 9 

.60079 

. 04  P 7 3 

-.  314 

.39031 

.04083 

-.780 

.60071 

.C4073 

-.74  7 

.6001 3 

.04073 

-.711 

1 3 

.6503? 

.0*711 

-.771 

.4401 7 

.03710 

-.730 

.65076 

.03711 

19? 

.65015 

.03711 

-.159 

1 7 

.71074 

. 0*?1 o 

-.71  7 

. 7039? 

.03779 

-.164 

. 71034 

.03713 

-.145 

. 70977 

.03777 

-.  115 

1 6 

. rnnpf, 

.07341 

-.157 

. ??91  ? 

.07577 

-.09  4 

. 780C8 

.07563 

-.07  0 

. 7801  7 

. 0754? 

-.  946 

13 

. 330  >1 

.01314 

-.057 

.34903 

.01874 

-.  C06 

. 35  OC 1 

.01815 

.017 

.35010 

.01815 

. J 31 

n 

.9?0>7 

.01071 

.053 

.01977 

.0103? 

.094 

.9701? 

.01073 

.110 

.97035 

.01073 

. 173 

1 3 

. 1 33 1 3 

.00743 

.175 

.93337 

.00733 

.703 

.98311 

.00751 

. 771 

.93493 

.00767 

.770 

srcr ION 

5 

src  f 1 on 

6 

src  t ion 

7 

N P 

»/t 

7/1 

CP 

«/L 

1 n 

CP 

* Ik. 

III 

CP 

15 

.949  7 7 

-.007  31 

.163 

.94955 

-.00754 

.15? 

.94946 

-.00735 

.13  3 

14 

. •4964 

-.01*7? 

.039 

.*49*4 

-.01*73 

.045 

. 84  958 

-.01871 

. 04  5 

1 3 

.76996 

-.07*41 

05  7 

. 74963 

-.07*54 

-.059 

. 75007 

-.07850 

-.051 

1? 

. t.  4 9 • 8 

-.0*71*. 

-.135 

.44980 

-.0371  4 

-.115 

.64757 

-.03715 

-.09? 

11 

. '•  4 9 • * 

-.04*97 

-.  510 

.44>5  5 

-.04  396 

-.180 

.54767 

-.04  593 

-.  157 

10 

.44900 

-.0481  4 

-.  310 

.4497* 

-.04814 

-.768 

. 44770 

-.04  816 

-.779 

9 

. *6014 

-.94  8 8 7. 

- . * 4 5 

. 54970 

-.  J488C 

-.791 

. 3497  3 

-.  04  P 79 

751 

3 

.76019 

-.04444 

-.471 

.74997 

-.04445 

-.378 

. 74976 

-.04645 

-.785 

7 

.16064 

-.04981 

-.409 

. 15016 

-.04( 78 

-.5  77 

. 1 4996 

-.  04076 

-.  ?9  1 

4 

.10099 

-.03474 

-.  391 

. 10019 

-.03674 

-.507 

. 10039 

-.03677 

-.577 

3 

.06660 

-.9*7r  3 

-.671 

.06471 

-.05198 

-.45  3 

. 06  5 36 

-.03700 

-.64  8 

4 

. P4P  *.0 

-.p?78* 

-.670 

.03999 

-.07*03 

-.601 

.04075 

-.07813 

-.  790 

3 

.P?0*0 

-.0??*? 

-.44  3 

.01985 

-.C7768 

-.573 

.019*5 

-.07766 

-.67? 

7 

.005*7 

-.01 314 

.776 

.00567 

-.01305 

.778 

.03578 

-.01  31  3 

. 100 

1 

. PPP  6 7 

.Of  379 

. *03 

.0006* 

.00449 

.77? 

.00050 

.00  561 

. 7 1 0 

45 

.001*4 

.007?? 

.164 

.00190 

.00749 

.495 

.00193 

.00757 

. 460 

44 

.no*** 

.91  641 

.144 

.0067  3 

.01.365 

.153 

.00630 

.01 568 

. 05  1 

43 

.01773 

.01873 

-.734 

.01709 

.01851 

-.743 

.01765 

.0188? 

337 

4? 

. P 7004 

.0777? 

-.61  3 

.0198  3 

. C 7768 

-.684 

. 0701? 

.07  HI 

71  3 

41 

.079*8 

.0?**1 

-.  753 

.07991 

.07584 

-.797 

• Cl?999 

.07583 

-.93  5 

40 

.04944 

.07946 

-.46* 

.0497? 

.07967 

-.590 

.14995 

.07970 

-.746 

39 

.07443 

.0537? 

-.416 

.0748* 

.03379 

-.514 

.07487 

.03577 

-.69  3 

3 • 

. P 99  9 4 

.07471 

-.415 

.09991 

.03470 

-.535 

.00990 

.03471 

-.  553 

37 

.1 39*4 

.03904 

-.44* 

.13933 

.0  3994 

-.60? 

.13776 

.03995 

-.  ?8  3 

36 

. 17979 

.047*4 

-.  461 

.17999 

.0477? 

-.200 

.17991 

. J4  733 

794 

35 

. 7?0n1 

.044  1 4 

-.499 

.77010 

.04514 

-.319 

. 71990 

.04514 

-.  ItO 

34 

.75944 

.044*1 

-.  403 

.75996 

.046*1 

-.  318 

. 75976 

.04637 

-.  785 

35 

.799*8 

. n4  • OP 

-.339 

.79994 

.04799 

-.313 

. 79984 

. 1)4800 

-.770 

3? 

. 3 *.9  *6 

.04*49 

“.  341 

. 34008 

.04*69 

-.30  3 

. 53979 

.04  343 

-.758 

31 

. 379*6 

.04*9? 

-.337 

. 37994 

.04891 

-.789 

. 379/6 

.04897 

-.  748 

30 

.41969 

.0484* 

-.  377 

.4198* 

.04867 

-.777 

.41983 

.04368 

-.75  3 

?9 

.46976 

.047*9 

-.  305 

.45976 

, 04  791 

-.  760 

.45970 

.04  73? 

-.71  7 

73 

. 49940 

.94450 

-.744 

.49994 

.04649 

- . 775 

. 4998/ 

. >464? 

-.194 

77 

.53969 

.0445? 

-.777 

.53988 

.04450 

-.700 

.53975 

.04457 

-.159 

74 

.57941 

. 04  ? 1 4 

-.  184 

.57991 

.04  710 

-.153 

.579*5 

.04714 

-.174 

75 

.41987 

.0*9** 

-.151 

.61970 

.03939 

-.177 

. 61976 

.03041# 

-.1C1 

74 

.4594* 

.9*6*7 

-.118 

.45979 

.0  3633 

-.100 

. 65966 

. J8634 

-.079 

73 

.49970 

.0330* 

-.093 

.69976 

.03308 

-.067 

. 69979 

.03303 

-.055 

7? 

.73»40 

.9?949 

-.065 

. 73«7 J 

.07946 

-.049 

. 739*0 

. J?946 

-.034 

71 

. 77940 

. 97467 

-.077 

.77 96? 

.07567 

-.015 

. 77947 

.07570 

-.00  7 

70 

.819*7 

.07147 

.*17 

.81965 

.07154 

. ? 7 4 

. 31 985 

.07150 

.07  5 

19 

.•6946 

.917C9 

.05* 

.859*3 

.01707 

.060 

. 85943 

.01717 

.057 

13 

. 89949 

.91744 

. 101 

. 39977 

.01741 

.09  8 

.39761 

. 01743 

. J9  7 

17 

,947?7 

. 00754 

. 163 

.94*61 

.0074? 

.15* 

. 94  939 

. OC  7 35 

. 135 

16 

.98594 

.Of  744 

.77? 

.9*46? 

.0077? 

.70  3 

.98455 

.00774 

.175 

TABLE  B1-10 


lil-17 


M6  W I Nfi 

- SURFACE  PRFSSIJRE  DISTRIBUTIONS 

TEST  2116 

MO  = 

ALPHA  = 

.05 

RFC 

11  .(SR»10*»A 

Sf  Cl  1 ON 

1 

SEC  f ION 

2 

SECTION 

3 

section 

4 

N P 

X/| 

7/1 

CP 

X/L 

7/1 

CP 

JC/l 

7/1 

CP 

X/L 

t/L 

CP 

1 7 

.oso«n 

-.00/7A 

. 10? 

.94957 

-.30/55 

.158 

. 94999 

-.00/3/ 

. 152 

.94997 

-.00/31 

.159 

1 1 

. 51507 

-.0719J 

-.095 

.81 705 

-.0718/ 

-.049 

.81986 

-.02152 

-.027 

.82225 

-.02125 

-.039 

10 

. AASO  5 

-.0**87 

-.754 

. 66698 

-.0  55/9 

-.199 

.67008 

-.03555 

-.17  3 

.67716 

-.03537 

-.  149 

9 

-.04  *n 

*?c 

.56  70S 

-.04794 

-.509 

.57053 

-.04272 

-.270 

.57230 

-.04261 

-.236 

8 

.4AS19 

-.04  77  5 

-.419 

. 46706 

-.04/69 

-.405 

.47057 

-.04/60 

-.  59  2 

.47220 

-.  0475  3 

-.  346 

7 

. 56550 

-.04  *89 

151 

. 56705 

-.04989 

-.59  7 

. 57009 

-.04890 

-.456 

. 37235 

-. 04991 

-.  i 92 

6 

. <>65/0 

-.04707 

579 

.76/15 

-.04/06 

-.557 

. 2/OIL 

-.04  /1 6 

569 

.27780 

-.0472  3 

-. ; 22 

5 

. 1 AS14 

-.04104 

784 

. 16699 

-.04707 

-.559 

. 1701L 

-.04224 

-.  552 

. 17242 

-.U4236 

-.  371 

4 

. f 490  5 

-.07071 

-.550 

.04909 

-.07958 

-.587 

. J5016 

-.379/5 

-.405 

.0501/ 

-.37974 

-.  394 

1 

.r,?io? 

-.0777  8 

-.48? 

.0197? 

-.07747 

-.51? 

. 0701 C 

-.07275 

-.496 

.01 V99 

-. 02269 

-.  51  7 

? 

. Or**>‘»  5 

-.01 555 

. 78? 

.03570 

-.01761 

.765 

. 00591 

-.01 526 

.294 

.0061 1 

-.01355 

. 775 

1 

.00054 

.Of  797 

.840 

.00051 

. OC  77 7 

.851 

. 00042 

.00517 

. 322 

.000*0 

. 00000 

.31  5 

It 

. 00?  1 A 

.Of  HO? 

.654 

.00108 

.00555 

.675 

.00272 

.30806 

.582 

.00210 

.00797 

. 5o4 

55 

. 005 A 5 

.0159? 

.165 

.00789 

.01551 

.091 

. 00914 

.01640 

.022 

.03693 

.01619 

.026 

5? 

. 070  * 7 

.*??*5 

-.  518 

.01906 

.07757 

-.416 

.07356 

.027/5 

-.571 

.02012 

.02276 

-.  >67 

51 

.05575 

.07701 

-.475 

.0540? 

.07674 

-.495 

.05508 

.07698 

-.61  6 

.03533 

.02701 

-.  735 

50 

. 0 A 1 * 6 

. 0*1 50 

-.740 

.06911 

.0511 5 

-.  514 

.06072 

.35129 

-.  375 

.0601 1 

.03127 

-.  394 

29 

.09959 

.0 ! 61  7 

-.778 

.0991  J 

.0561  5 

-.507 

. 10079 

.05626 

-.359 

.10019 

.03623 

-.  385 

>5 

.1503/ 

.04080 

-.757 

. 14977 

.04071 

-.  504 

.15352 

.340/8 

359 

. 15u24 

. j40/6 

-.  3 92 

27 

.70044 

..0441  5 

-.  765 

.19909 

.04405 

-.54  7 

. 20329 

.04411 

-.  360 

.20016 

.04413 

-.419 

7 6 

.750*0 

.04647 

-.78? 

.75090 

.04649 

-.560 

. 25374 

.3464/ 

-.  599 

. 25L21 

.04647 

-.  4/9 

? 5 

. 50050 

.04*00 

-.505 

. 7997S 

.04798 

-.579 

. 303C8 

. 04  *03 

-.429 

. 50021 

.04799 

-.  446 

74 

. 55050 

.04879 

'54 

. 549?/ 

. J487  8 

-.596 

. 55074 

.048/9 

-.  44  1 

.3501  5 

.04679 

-.430 

? 5 

.40147 

.04886 

-.  565 

. J9951 

.04886 

-.470 

.40057 

.04835 

-.434 

. 3997/ 

.04695 

-.  574 

22 

.4SIJ**' 

.0481? 

-.  59? 

. 44  897 

.0481 5 

-.41  5 

. 45010 

.04815 

-.419 

. 450 j 9 

. 0431  3 

-.  354 

2 1 

. 500  59 

.04648 

-.578 

.4997/ 

.0465? 

-.  58  7 

.50374 

.04649 

-.  576 

.50020 

.04643 

-.  314 

70 

. 55075 

.04  504 

-.  551 

. 54  9/7 

.04598 

-.  551 

. 55042 

.04  592 

-.  3C8 

.55053 

.04593 

-.  Z64 

19 

.60079 

.04075 

-.  509 

.59951 

.04085 

-.277 

. 60071 

.34075 

-.247 

.60019 

.04079 

-.  206 

15 

.650*7 

.0*711 

-.768 

.6491  / 

. 0 5719 

-.777 

. 65076 

.33711 

-.  195 

.65015 

.03711 

-.  1 6 0 

1 7 

. 71076 

.6.750 

-.71  5 

. 70897 

.05779 

-.164 

.71054 

.03219 

-.144 

. 709// 

.03222 

-.114 

1 6 

. 7 50  * A 

.07571 

-.151 

. /791 ? 

.07577 

-.395 

. 780C8 

.02565 

-.371 

. /8u1  2 

.02562 

-.345 

15 

. 5 50 7 1 

.01814 

-.05  5 

.84  90  5 

. 01876 

-.006 

. 950C1 

.01615 

.015 

.95010 

.01815 

.351 

1 1 

.07077 

.01071 

.050 

.91979 

. JK5? 

.094 

.97012 

.31023 

. 108 

.92035 

.01025 

.1/0 

1 5 

.9*518 

• Of  7^5 

. 175 

.99  5?/ 

.00785 

.199 

.99611 

.00  751 

.714 

.98499 

.00767 

.214 

SECTION 

5 

SECTION 

6 

SECTION 

7 

N P 

*/l 

7 /I 

CP 

x / 1 

//  L 

CP 

X/L 

7/L 

CP 

15 

. 94 o// 

-.007*1 

. 1 59 

.94953 

-.00734 

.149 

. 94946 

-.00735 

. 131 

14 

. 549S4 

-.0187? 

.038 

.84934 

-.01823 

.044 

. 84  958 

-.01821 

.04  3 

1 8 

. 7500 3 

-.0?P8 1 

-.058 

. 74  96* 

- .07854 

-.039 

. /50C2 

-.C/850 

- . u 3 3 

1 2 

.649*8 

-.05  71  * 

-.136 

.64983 

-.0371  4 

-.112 

.64957 

-.03715 

-.093 

11 

.S4>*3 

-.04*97 

-.  308 

.54955 

-.04396 

-.178 

.54967 

-.04  398 

-.153 

10 

. 44990 

- . P4  3 1 4 

310 

. 44  998 

-.04814 

-.266 

. 44973 

-.04616 

-.778 

9 

. 3 53  1 A 

- .04  88C 

-.84  4 

. 34  99  C 

-,048e0 

-.789 

. 34973 

-.04879 

-.  751 

9 

. 7511? 

- . *14  A4  6 

-.875 

.74  997 

-.04645 

-.379 

.24976 

-.04645 

-.283 

7 

. 15084 

-.04081 

-.414 

.15316 

-.04078 

-.48? 

. 14996 

-.04074 

-.297 

6 

. 100  »9 

-.0*675 

-.  394 

. 10019 

-.03674 

-.51  3 

. 1003V 

-.03627 

-.  379 

5 

.06581 

-.0*708 

-.  A 76 

.06521 

-.0319% 

-.469 

. U65  36 

-.03200 

-.666 

4 

. 04031 

-.07778 

-.681 

.03999 

-.07803 

-.728 

.04375 

-.02813 

-.  959 

5 

.070*0 

-.0778? 

-.  544 

.01935 

-.07768 

-.56  7 

.01 985 

-.0//66 

-.675 

2 

.00887 

-.01314 

.277 

.00567 

-.01305 

.227 

. 00578 

-.01  313 

.096 

1 

. 0005/ 

.or  *79 

.803 

.00068 

. OC  449 

.773 

. 0C05L 

.00  361 

. 709 

45 

.00184 

.0P777 

.164 

.00190 

.00749 

.496 

.00193 

.00757 

.460 

44 

.r.r-6?6 

.01  *61 

. 1 A6 

.00  62  3 

.01365 

.165 

.00630 

.01 368 

.053 

4 3 

.01778 

.01*78 

-.??Q 

.01209 

.01851 

-.736 

.01765 

.01869 

32  7 

42 

.O/n^A 

.0777? 

-.5/1 

.0193  5 

.0776% 

-.65  5 

.0201? 

.02277 

-.710 

41 

.02988 

.07581 

-.  332 

.02991 

.02584 

-.489 

.07999 

.02583 

-.521 

40 

. 049 AA 

. 02966 

-.471 

.0497? 

.07967 

-.599 

. C4995 

.07970 

-.838 

39 

.f  744  9 

.0337? 

-.410 

.0/4e8 

.05379 

-.526 

.0/487 

.03327 

-.702 

3 5 

.09994 

.08671 

-.478 

.09991 

. 0 3a?U 

-.54? 

.09990 

.03621 

-.426 

J 7 

. 1 *9*A 

.08995 

-.447 

.13993 

.03994 

-.601 

. 139/6 

.03995 

289 

36 

. 1 7979 

. 14  78  A 

46  * 

. 1 799* 

.0477? 

-.511 

. 1/991 

.04288 

-.299 

35 

.7?  OM 

.04815 

-.469 

.27010 

.04514 

-.325 

. 21990 

.04514 

-.290 

34 

. 78  9 A 4 

.04  API 

-.  853 

.75994 

. 04C  8 1 

-.319 

.759/6 

.04682 

-.284 

33 

. *9988 

.o**rr, 

-.  351 

. 79994 

.04799 

-.  311 

.29986 

.04800 

-.269 

5/ 

. 3 39*5 

.04869 

-.  34? 

. 34008 

. 04869 

-.799 

. 33979 

.04868 

-.256 

51 

. 8 79M 

.04*9? 

-.  534 

. 37994 

.0489? 

-.287 

. 37976 

.04  892 

-.247 

30 

. 41959 

.0436/ 

-.  319 

.41988 

.04867 

-.27  3 

.41988 

.04868 

-.  251 

29 

.459/8 

.04/79 

-.  303 

.45976 

.G4790 

-.757 

.45970 

.04  789 

-.21  7 

79 

.49961 

.<14  A*  f 

-.768 

.49994 

.04649 

-.72? 

.49987 

.04649 

-.  194 

77 

. 5 8959 

.0445? 

-.725 

.5398? 

.04450 

-.197 

.53975 

.04452 

-.  160 

26 

. 5 79  a 1 

.04714 

-.188 

.57991 

.04710 

-.152 

. 57985 

.04  714 

-.124 

75 

.6198/ 

.0  89  38 

- . 1 9 . 

.6f 970 

. J 3939 

-.122 

. 61976 

.0394  0 

-.  1C2 

74 

. 659AA 

.r  \t  3/ 

-.118 

. 6 > 97  * 

.03655 

-.100 

. 65966 

.03636 

-.080 

73 

.699*0 

.0*301* 

-.093 

.69974 

. 3 3 SC  8 

-.066 

. 6997V 

.03308 

-.056 

22 

. 789*1 

.9/049 

-.06  4 

. / 3970 

.07946 

-.046 

. 73980 

. 07945 

-.034 

71 

. 7 *9A0 

.07567 

-.027 

.7/96? 

.07567 

-.014 

. 77947 

.07570 

-.00  7 

70 

. 819*  / 

.0/15  7 

.01  7 

.31965 

.07154 

.074 

. 81 985 

. 0? 1 5 j 

.024 

19 

. 38  >5S 

.017(7 

.05  7 

.35933 

.01707 

.0  60 

.85943 

.01712 

.05  7 

1 8 

. 39940 

.0174a 

. too 

. 89977 

.01741 

.098 

. 89961 

.01743 

.091 

1 7 

. 94  7/7 

.0078* 

. 160 

.94  30  1 

.0074? 

.151 

. 94959 

.OOM) 

.132 

1 6 

. 9*50A 

.tH?A7 

. 71 A 

.9346/ 

.0077? 

.198 

.98455 

.00274 

.17? 

TABLE  B1-11 


nits 


M4  WINK 

- SI|PFACP  noP<*.ri|RF  01  55TRIRUTIONS 

TEST  73J6 

MO 

. ^ VO  « 

ALPHA  = 

1.07 

RFC 

11. 71  *10  ** 

SFf  M9N 

’ 

SFCTIOM 

7 

SFC I ION 

3 

SFC  T I ON 

4 

Nf» 

ttl 

7/1 

C* 

«/L 

7/1 

CP 

* /l 

7/1 

CP 

K/l 

7/L 

C“ 

1 2 

.9S0»O 

- . r»c  7?6 

.103 

.94977 

-.00735 

. 140 

. 94999 

-.0073/ 

. 154 

.94937 

-.00731 

. 160 

1 1 

,*1S9? 

-.07103 

-.094 

.*1 705 

-.071*7 

-.053 

.819*6 

-.0715? 

-.  026 

.*2723 

-.02125 

-.313 

10 

. *6*?  3 

-.0358  7 

-.  71  7 

.66619* 

-.03579 

-.19  3 

. 6700* 

-.03555 

-.  16* 

.6721 6 

-.05537 

-.147 

9 

. M'** 

-.04301 

-.798 

.56705 

-.04794 

-.78* 

. 57033 

-.04277 

-.753 

.57733 

-.34761 

-.  731 

* 

.46300 

-.04773 

-.  35  3 

. 46  706 

-.04769 

566 

. 4 73  37 

-.04  7 60 

-.  565 

.47270 

-.34  75  3 

-.  554 

7 

. 5*5*0 

- .04*80 

-.  310 

. 56705 

-.04**9 

-.343 

. 37009 

-.04890 

-.  3*7 

. 377  35 

-.047,91 

-.  371 

6 

. '*63  70 

-.04707 

-.764 

.76705 

-.0  4 70  6 

-.79* 

.77010 

-.34  716 

-.  571 

.7/733 

-.04773 

-.  555 

5 

. I6304 

-.04194 

-.  713 

.16699 

-.04707 

-.756 

.17010 

-.04274 

-.769 

. 1774? 

-.0473* 

-.  7*8 

4 

.04003 

-.07071 

-.  731 

.04909 

-.07958 

-.765 

.05316 

-.07975 

-.237 

.05017 

-. Q7974 

-.266 

5 

*07007 

-.07768 

-.  37* 

.01977 

-.0774? 

-.577 

. 07010 

-.07775 

-.  ?93 

. 01 999 

-.0776* 

-.  SO* 

7 

.00303 

-."1333 

. 37* 

.00570 

-.01761 

.576 

.00591 

-. Jl 376 

. 409 

.0061 1 

-.01355 

. 39  5 

1 

. 000*4 

.00707 

.*35 

.00051 

.00777 

.874 

. U0J47 

.00317 

.810 

.00000 

.00033 

. *05 

54 

.00716 

.00*07 

. 5*7 

.0010* 

.00553 

. 544 

.0077? 

.00*06 

. 494 

.0021 3 

.007*7 

.477 

33 

.00*66 

.0180? 

.041 

.007*9 

.01531 

-.044 

.00914 

.01640 

-.115 

.00893 

.01619 

-.  11  * 

37 

.07037 

.077*5 

-.505 

.01 >06 

.07737 

-.659 

.07036 

.37773 

-.695 

.0201 7 

. 07776 

-.  779 

31 

. 0 33 ’3 

.07701 

-.853 

. .05407 

.07674 

-.*54 

. 0350* 

.3769? 

-.  975 

.03533 

.07701 

*1.009 

30 

. 06" 36 

,0*130 

-.  556 

.05911 

.05115 

-.41  7 

.0607? 

.35173 

-.  5*0 

.0601 1 

.03177 

-.374 

79 

.00030 

.07617 

-.714 

.0991 7 

.0561 3 

-.19* 

. 10079 

.05676 

-.461 

. 10019 

. 03673 

-.  46  7 

7* 

.13037 

.040*0 

-.  309 

. 14977 

.04071 

-.576 

. 150  3? 

.04073 

-.4fc  5 

.15074 

. 0407* 

-.  49? 

27 

.70044 

.0441  3 

-.377 

.'■19909 

.04405 

-.41  * 

.70079 

.04411 

-.469 

.23015 

. 04  4 10 

-.512 

76 

. 75030 

.04647 

-.  34  7 

v 75 0*0 

.04649 

-.479 

.75374 

. C4  64  7 

-.486 

.75071 

.04647 

-.576 

75 

. 30080 

.04*00 

-.35“ 

. 79  >?5 

.04798 

-.441 

. 3000* 

.04803 

-.509 

.30071 

.04799 

-.  546 

74 

. SSO'n 

.04*70 

-.7*9 

. 34977 

.04*78 

-.467 

. 35074 

.04*79 

-.541 

. 5501  5 

.04*79 

-.572 

73 

. 4004  7 

.04**6 

-.  471 

. 39931 

.04**6 

-.504 

.40037 

.04**5 

-.540 

. 59977 

. i,4**5 

336 

7? 

.43030 

."4*17 

-.450 

.44*97 

.04*1 5 

-.515 

.45010 

.04813 

-.  440 

.45039 

. 04*1 5 

-.  347 

71 

. 500*0 

.0464* 

-.449 

. 49977 

.04657 

-.473 

.50374 

.04649 

-.  379 

.50070 

.0464* 

-.  519 

70 

. 53073 

.04704 

-.  59* 

. 54977 

.0439* 

-.349 

. 55J4? 

. 04  597 

-.  SC 3 

. 55055 

. 04395 

-.269 

19 

.60070 

, .04075 

-.  544 

. 59931 

.040*3 

-.7*9 

. 60071 

.04073 

-.249 

.6001 8 

.0407* 

-.  71  1 

18 

.650 37 

.03  71  1 

790 

.64917 

.0  5719 

-.736 

.65376 

.03711 

-.  19*. 

.65015 

.037)1 

-.  16C 

1 7 

.71074 

.03710 

-.750 

. 70*97 

.05779 

-.167 

. 71034 

.0371* 

-.144 

. 739/7 

. 03222 

112 

16 

. 7*076 

.07761 

-.  160 

. 7791  7 

.07577 

-.0>  5 

. 7*00* 

.02565 

-.  068 

. 78017 

. 0756? 

-.  J45 

13 

. 35071 

.01*14 

-.061 

.84905 

.01*76 

-.003 

.85001 

.01815 

.321 

.85010 

.01*15 

. 335 

1 4 

.0?077 

.01071 

.051 

.91979 

.01037 

.099 

.9701 7 

.11073 

.113 

.97005 

.0073 

.126 

1 3 

. o«s  1 * 

..’■•076  5 

. 175 

.9*3*7 

.007*3 

.706 

.9*611 

.00751 

. 77? 

.9*49* 

.00767 

. 721 

5 F C T I 0*1 

6 

SECTION 

6 

SCC1 ION 

7 

NP 

*/i 

771 

CP 

*/ L 

7/1 

CP 

</L 

7/1 

CP 

1 5 

.04077 

-.00731 

.157 

.94953 

-.00734 

.14  3 

.9*.  ..6 

-.00  7 38 

.115 

14 

I *4954 

- .01*7? 

.0  34 

.84  734 

-.01*73 

.037 

. 8*95* 

-.31*21 

.0*1 

1 3 

. 7500  ». 

- .02*6 1 

-.  0 6f 

. 74963 

-.09*54 

-.  j4  4 

. 7500? 

-.07*50 

-.  040 

1? 

!a40«» 

-.0*718 

-.135 

.64  >90 

-.0.371  4 

-.116 

.64967 

-.0  371  5 

-.09* 

1 1 

. 549* 3 

-.04*9? 

-.799 

.54955 

-.04*96 

-.17* 

.54  967 

-.  34  39* 

-.154 

10 

.4499f) 

-.049U 

-.  799 

.4499* 

- . C4  8 1 4 

-.760 

. 4*973 

-.0**1  S 

-.275 

9 

. 3 VO!  6 

TT499P 

-.  .37* 

. 34  97  3 

-.048*0 

-.777 

. 5497  5 

j-  H7  9 

-.  24  3 

* 

. 7 5" 1 ? 

-.04646 

-.  657 

.74997 

-.04645 

-.  31  3 

. 74976 

-.04645 

-.  771 

7 

. 1 5n54 

- .040*1 

-.579 

.15C14 

- . J4C /* 

-.  *84 

. 14996 

-.34074 

-.29  0 

6 

. im?9 

-.0*.7?5 

-.7*7 

. 10017 

-.03674 

-.40* 

. 10339 

-.33677 

-.  3*5 

5 

. 068 '0 

-.o»?r s 

-.  355 

.06571 

-.0319* 

-.  554 

. 06536 

-.33700 

-.  555 

4 

.04030 

-.077*9 

*36 

.03997 

-.07703 

-.3«? 

.0*075 

-.07813 

-.576 

3 

.67080 

-.077*  ? 

-.538 

.01 995 

-.0276* 

-.374 

.01 985 

-.37266 

-.574 

2 

.00' *7 

-.01  514 

. 593 

.03567 

-.01 305 

. 341 

.00578 

-.01513 

.1*8 

1 

. nnos 7 

.ors?9 

. 7* * 

.0006* 

. .00449 

.75* 

. OC051 

.00561 

. 699 

45 

.n^i *4 

. 3r7?7 

. n 

.00173 

. 0 J 749 

.4  10  * 

.00193 

.00757 

. 379 

44 

.01*61 

.r  ?o 

.00673 

.01565 

. r 4 5 * 

. 00630 

.01 36* 

-.060 

4 3 

, .01??* 

.01*73 

-.577 

.01709 

.01*51 

-.372 

.01765 

.01 8*9 

-.460 

4? 

.0?0"6 

.0777? 

-.  790 

.019*  3 

.0776* 

-.*19 

.0701? 

.0? 27/ 

-.84  4 

41 

.029** 

.0? 6*1 

-.9*7 

.07991 

.025*4 

-1.009 

. 07999 

.075*3 

- 1. 070 

40 

.049*6 

.02966 

-.945 

.0497? 

.07967 

-.990 

. C4995 

.07970 

-1.077 

39 

. 0 744  * 

».  C 5 37? 

-.  433 

.0748* 

.0  3379 

-.816 

.07487 

.03327 

-1.017 

3* 

.09994 

.0*671 

-.4  7* 

.09991 

.03670 

-.56* 

. 09990 

.05671 

-.  564 

37 

. 1 39P6 

.06905 

-.54« 

.159*3 

.0  3994 

-.681 

. 1 3976 

.35995 

-.779 

36 

. 1 79  79 

,0*?*« 

-.85* 

.17997 

.0477? 

-.36  3 

. 17991 

. 3*7*8 

-.  794 

35 

.72001 

.04*15 

-.3*4 

.77010 

.04514 

-.799 

. 21990 

.04314 

-.798 

34 

. 75964 

.046*1 

-.603 

.75976 

.046*1 

-.  309 

. 75976 

.346*7 

-.79  3 

33 

.?Q0«9 

.04*00 

-.795 

.79974 

.04  799 

-.  515 

. 299*6 

.0**03 

-.7*2 

3? 

. 339*5 

.04*69 

-.  31* 

. 3401* 

.04*69 

-.  50* 

. 33979 

. 3*  86* 

769 

31 

.5  79*6 

.04*9? 

-.  534 

. 37974 

.04*91 

-.79* 

. 37976 

.34*9? 

-.  260 

30 

.41969 

.04*7  7 

377 

.41 >8* 

.04*67 

-.7*5 

. 41  98* 

.0**6* 

-.  26  3 

79 

.48975 

.04  7*9 

-.510 

.45776 

.04790 

-.766 

.45970 

.047*9 

-.777 

7* 

.49061 

. 04650 

-.  76* 

. 49994 

.04649 

-.72* 

.49987 

. 34649 

-.  70? 

77 

. 6 59«9 

.0445? 

— . 7 7 9 

.539*9 

.04450 

-.701 

.53975 

.0*45? 

-.  167 

76 

. 5 7961 

.04714 

.1*4 

.57991 

. 04  ?1 C 

-.15? 

. 5 7 9 P 

.34714 

-.179 

75 

.619*7 

.059*9 

-.149 

.61970 

.03939 

-.171 

.61976 

.03940 

-.  1C  6 

74 

.689*9 

.09?  »7 

-.116 

.65979 

. 0 5635 

-.09* 

. 65966 

.3  3636 

-.0** 

73 

.69970 

.o»5r* 

-.090 

.69976 

.0  3 50* 

-.065 

. 69979 

. 03309 

-.060 

7? 

. 7 3940 

.07949 

. 73970 

.07946 

-.145 

. 7 S9*C 

.07944 

-.03* 

71 

. / 79  6 0 

.02*67 

-.07? 

. 7796? 

.07567 

- .01 3 

. 7794? 

.07573 

-.01  3 

70 

.819*7 

.07167 

. ft?  1 

.*1965 

.02154 

.9?* 

. *19*5 

.07150 

.016 

19 

. 95965 

.01709 

.064 

.*59*3 

. 01  7C7 

.06* 

.*5943 

.01 71? 

.04? 

1* 

. *9940 

.01746 

,16* 

.*9977 

.01741 

. 1 J? 

.89961 

.0174  3 

.071 

17 

.94777 

.or *55 

.167 

.94*61 

.0074? 

.153 

. 94959 

.00733 

. 09  7 

16 

.9*506 

.00266 

. 77  3 

.9*46? 

.0 077? 

.70* 

. 9*455 

.00*74 

.179 

TABLE  B1- 


12 


HII  ‘I 


+ - 


M6  HINT, 

- njP  F ft  r c P»T SSURF  DISTRIBUTIONS 

TEST  2307 

»in 

.US* 

ALPHA  - 

RFC 

1 1 . 7 ? » 1 0 * * 0 

*5F  C T J ON 

1 

sfcnns 

2 

section 

3 

SFC 1 1 31 

4 

NP 

3/1 

2/1 

CP 

*/i 

z/i 

f P 

*/L 

Z/L 

C* 

*/i 

7/1 

CP 

1 2 

,950'n 

-.0r7?6 

.103 

.04037 

-.00735 

. 1 33 

. 94999 

-.OL  737 

.155 

. 94  9 < 7 

-.00751 

. 180 

11 

. • 1 3*>7 

-.02193 

- . C * 4 

.31705 

-.0213? 

-.044 

.819*6 

-.0215? 

-.023 

. *22?  3 

-.02125 

-.009 

10 

.6659* 

-.033*7 

-.  194 

.6660* 

-.0  3579 

-.170 

. 670C8 

-.03553 

-.15  3 

.6721 6 

-.055  37 

-.141 

9 

.343*3 

-.04*01 

-.260 

.56705 

-.04294 

-.258 

. 57033 

-.04  272 

-.238 

.57213 

-. 04261 

-.220 

8 

. 46599 

-.04  77  * 

-.  303 

.46706 

-.0  4 76  0 

-.310 

. 47037 

-.04  760 

-.  323 

.47223 

. 4 75  3 

-.  31  2 

7 

. 343*0 

-.04**0 

-.2  30 

. 56705 

-.*0  4**  9 

-.234 

. 57009 

-.04890 

-.  525 

. 37215 

-. 04891 

-.  32* 

6 

.243  70 

-.047/2 

-.  21  3 

.26  705 

-.04  706 

-.233 

. 2701D 

-.04716 

-.257 

. 212  i'J 

-.  04  725 

290 

5 

.14304 

-.04194 

-.146 

. 16609 

-.0420? 

-.193 

.17010 

-.04224 

-.  192 

. 1 724? 

-. U4?J8 

-.21  3 

4 

.04003 

- . 0?o/ 1 

-.12® 

.04909 

-.02058 

-.142 

.05016 

-.02975 

-.116 

.05017 

-.02*74 

-.  142 

1 

.071"? 

-.0??6« 

-.1  76 

.0102? 

-.0224? 

-.152 

.02010 

-.02275 

-.122 

.01939 

-.02261 

12? 

2 

t"r' 03 

-.01 '33 

.4  72 

.00520 

-.01261 

.430 

.00591 

-.01  526 

. 507 

.0061 1 

-.  31  35  ', 

. 494 

1 

.000*4 

•0C?o? 

.822 

.000.31 

.00277 

.*07 

.0004? 

.0051  7 

. 785 

.00000 

. 00000 

. 785 

34 

.00734 

. op*r? 

.316 

.0010* 

.00553 

.467 

.0022? 

.0C3O6 

. 40  3 

.00210 

. CO  75  7 

. 5*2 

33 

.00**6 

.01392 

-.067 

.00790 

.01531 

-.158 

.00914 

.01640 

-.230 

.00895 

.01619 

-.  226 

3? 

.02037 

. 0 22*  3 

-.611 

.01005 

.0223? 

-.758 

.02036 

.02275 

-.3?  3 

. 020  2 

. 02276 

-.  192 

31 

.03323 

.02701 

-.04  1 

.0543? 

.02674 

-1.039 

.03503 

.02693 

-1.Q05 

.03530 

.02701 

-1.124 

30 

.04034 

.03i?r 

-.423 

.0591 1 

.0311  3 

-.906 

.060 22 

.03123 

- 1.023 

.0601  1 

.05127 

- 1. 051 

29 

. 09959 

.0761  7 

-.  337 

.0991 3 

.0361  3 

-.450 

.10029 

.03626 

-.508 

. 10019 

.03623 

-.  916 

28 

.130»» 

. 040*0 

-.  37? 

.14027 

.04071 

-.453 

. 15032 

.04078 

-.505 

. 15024 

. C 4 1 j 7 8 

-.489 

27 

. 20044 

.04413 

-.  3*7 

.19909 

.04405 

-.487 

.20029 

.04  411 

-.544 

.2001  6 

.04410 

565 

26 

. 2*  VO 

.04647 

-.400 

. 25  0*  C 

.04649 

-.499 

. 25024 

.04647 

-.  555 

. 25021 

. 04647 

-.  5*5 

23 

. 30030 

.04*0° 

-.  403 

.20925 

.04798 

-.505 

. 30008 

.04800 

-.573 

. 30021 

.04793 

-.80  3 

*4 

. 33030 

.04*70 

-.  437 

. 540 27 

. 0487R 

-.521 

. 35024 

.04  879 

-.  SG* 

. 35C15 

.04*79 

-.63  7 

2 3 

.40047 

.04**6 

-.464 

. 39031 

.04886 

-.561 

. 40037 

.04386 

-.625 

. 39977 

.04815 

-.  29* 

22 

. 4 30  7 0 

.04*1? 

-.  30? 

.44397 

.04*15 

-.597 

.45010 

.04813 

-.  538 

.45009 

. 0431 5 

-.  314 

2 1 

.30030 

.0464* 

-.320 

.40027 

.04652 

-.505 

. 50024 

.04649 

-.341 

.50020 

.04641 

-.  30  5 

20 

. 33073 

.04  *,94 

-.434 

. 54  0 27 

.0439* 

-.  343 

. 55 J4? 

.04  59? 

-.  ?9 0 

.55035 

. 04  33  3 

260 

1 0 

.60020 

. 04P73 

-.76? 

•590J1 

. 0 4 C 8 3 

-.235 

.60071 

.04073 

-.238 

.6001  8 

.04078 

-.  206 

13 

.6303? 

.03711 

-.216 

.6401  7 

.0371  9 

-.231 

.65026 

.03711 

-.  187 

.6501 5 

. 0371  1 

-.  156 

1 2 

.71024 

.03210 

-.234 

.70397 

.03229 

-.164 

. 71034 

.03213 

-.138 

. 70977 

.03222 

-.  108 

14 

. 7^026 

.02361 

-.156 

. 7791  2 

.0257? 

-.090 

. 78008 

.02563 

-.06  3 

.78012 

.02562 

-.039 

13 

.*3021 

.01*14 

-.050 

.84903 

.01826 

.00  2 

. 35001 

.01815 

. 025 

.85010 

. 01815 

.037 

1 4 

.02077 

.01021 

.05* 

.01920 

.01032 

.103 

.9201  ? 

.01023 

.118 

.920)5 

.01023 

.128 

1 3 

.9*3  1 3 

.00263 

. 1 70 

.98  53  7 

.00233 

.207 

.93611 

.00251 

.22  3 

.98498 

.00267 

. 222 

SFC T TON 

5 

SECTION 

6 

SECTION 

7 

NP 

K/l 

7/1 

CP 

* / L 

7/1 

CP 

* /l 

Z/L 

CP 

15 

.949 77 

-.00731 

.153 

.9495  3 

-.00784 

.136 

. 94946 

-.00755 

.39  5 

1 4 

. 84954 

-.01*2 2 

.032 

.84914 

-.01*2  8 

.028 

.84  95* 

-.01*21 

.31  1 

1 3 

. 75098 

-.02*51 

-.06? 

.74  965 

-.02*54 

-.051 

. 75002 

-.02*50 

-.354 

1 2 

.649** 

-.0*71? 

-.134 

.64983 

-.0371  4 

-.118 

.64757 

-.03715 

-.  1C5 

1 1 

. 549*5 

-.04  59  7 

-.2*3 

.54955 

-.34196 

-.176 

. 54967 

-. C4 178 

-.157 

10 

.44990 

-. 74*»4 

-.  2*4 

.4490* 

-.04*14 

-.251 

. 4497G 

-.04816 

-.  220 

9 

. 55)1 8 

-.04**0 

-.  308 

. 54990 

-.04**0 

-.262 

. 14  975 

-.04*77 

-.253 

8 

.2601? 

-.04646 

-.  319 

.24997 

-.04645 

-.294 

. 24976 

-.04645 

-.251 

7 

. 15054 

-.040*1 

-.  250 

.15016 

-.04C7* 

-.  Ill 

. 14996 

-.04076 

-.10* 

6 

. 10029 

-.03625 

-.199 

. 10019 

-.03624 

-.31  7 

.10039 

-.03627 

-.  14  7 

5 

.06550 

-.03203 

-.195 

.06521 

-.03198 

-.257 

. 06536 

-.01200 

-.456 

4 

.04030 

-.027** 

-.194 

.03999 

-.02*03 

-.256 

. 04025 

-.02*1 5 

-.  448 

3 

-O?O'0 

-.022*2 

-.169 

.01 9*5 

-.02268 

-.21  7 

.01 785 

-.32266 

-.  16  1 

2 

.005*7 

-.01314 

.486 

.00567 

-.01305 

.434 

.03578 

-.01313 

.234 

1 

.00057 

.00379 

. 76G 

.00068 

.00449 

.721 

. 00050 

.0C361 

.671 

45 

.001*4 

.00727 

-.079 

.00193 

.00749 

.313 

.00193 

.00757 

.2  9 7 

44 

.00816 

.01*61 

-.079 

.00825 

.01  565 

-.059 

.00630 

.31  168 

158 

45 

.01228 

.01*78 

-.484 

.01 209 

.01*51 

-.490 

.01265 

.01 887 

-.  564 

4? 

.02006 

.0227? 

-.900 

.01°83 

.02268 

-.9Q9 

.02312 

.32277 

-.937 

41 

.029*8 

.02**1 

-1.103 

.02991 

.025*4 

-1.121 

.02999 

.02583 

-1.  169 

40 

.04968 

.02966 

-1.092 

.0497? 

.02967 

-1.130 

.04995 

.02970 

- 1. ?C  6 

39 

.0744* 

. 03 r 2? 

-1.017 

.07488 

.03329 

-1.071 

.0748? 

.03327 

-1.18  3 

3* 

.09904 

.08621 

-.953 

.09901 

.03620 

-1.009 

.09990 

.03621 

-1.  1 G 4 

37 

. 1 39*8 

.03995 

-.878 

.13983 

.03994 

-.997 

.13976 

.03995 

-.  367 

58 

.1 7979 

.042*6 

54? 

. 17999 

.0427? 

-.  361 

.17991 

.04288 

-.17? 

35 

.22001 

.04518 

-.609 

.22013 

.0451 4 

-.192 

.21990 

.34514 

-.235 

34 

.25964 

.046*1 

-.619 

.25996 

.046*1 

-.211 

. 25976 

.0468? 

-.  270 

33 

. 299** 

.04*00 

-.26* 

. 29994 

.04799 

-.261 

. 29786 

.04  803 

275 

3? 

.359*5 

.04*69 

-.  286 

. 14038 

.04*69 

-.212 

. 33979 

.04  H68 

-.  27? 

31 

. 179*8 

.04*9? 

310 

.37994 

.04*91 

-.291 

. 17776 

.04*9? 

-.  2 67 

30 

.41959 

."’4*67 

-.  315 

.41988 

.04*67 

-.283 

.419** 

.04*68 

-.  273 

29 

.45975 

.047*9 

-.  306 

. 45976 

.04790 

-.267 

.45970 

.04  787 

-.238 

2* 

. 49940 

.04650 

-.266 

. 4*»9?4 

.04049 

-.229 

. 49987 

.04649 

-.21? 

27 

.53989 

.0445? 

22 8 

.5398* 

.04450 

-.204 

.53975 

.0445? 

180 

26 

.57961 

.04214 

18? 

.57991 

.04210 

-.154 

. 5798? 

.04214 

144 

25 

.419*7 

.0393* 

-.149 

.61970 

.01989 

-.124 

.61976 

.03940 

-.124 

24 

.659^* 

.0*  6*7 

-.115 

.65979 

.03635 

-.101 

. ft5766 

.03616 

1 C 6 

23 

.499*0 

.0350* 

-.090 

.69976 

. 0 J3C* 

-.C69 

.67979 

.03108 

-.088 

22 

. 73940 

.C2949 

-.060 

. 71973 

.02946 

-.349 

. 7I7*C 

.02946 

-.07  4 

21 

. 77940 

.07867 

-.021 

. 7796? 

.02567 

-.018 

. 7794? 

.02570 

-.060 

20 

.*1937 

.02187 

.02? 

.81965 

.02154 

.020 

. *1 7*5 

.02153 

-.049 

19 

.85955 

.ni 709 

.06? 

.85980 

.01707 

.054 

.85943 

.0171? 

-.040 

18 

.4-.940 

.01246 

. 104 

.*9977 

.01241 

.089 

.89761 

..1241 

-.037 

1 7 

. 94727 

.00  78  5 

.164 

.94861 

.0074? 

.143 

.94959 

.00/31 

-.044 

16 

. 9*504 

• Of  266 

. 22 0 

.9846? 

.00272 

.196 

.98455 

.00274 

-.026 

TABLE  B1-13 


— - , — ' - 


-'Wuv  "tpu1 


M 6 -JINK  - SURMCE  PRESSURE  DISTRIBUTIONS  TEST  ?30? 

MO  = .RSDS 

»LPM»  = I.nF 

REC  = 11.7?*10**6 


SECTION 

1 

SCC  T| ON 

2 

ScCtlON 

3 

SEC  II 01 

4 

NP 

«/l 

2/1 

CP 

«/L 

m 

CP 

*/l 

// 1 

CP 

K/L 

I/l 

CP 

12 

.950*0 

-.OC226 

.101 

.9493? 

-.00735 

.143 

. 94999 

-.00/3/ 

.15/ 

.9491/ 

-.00/31 

. 162 

11 

.81512 

-.02195 

-.029 

.81  205 

-.02182 

-.036 

.81986 

-.02152 

-.016 

.82223 

-.02125 

-.005 

10 

. AA595 

-.''5682 

-.  1?1 

.66694 

-.335/9 

-.151 

.6/008 

-.33553 

-.14  3 

.6/216 

-.0353/ 

-.131 

<» 

.5 63* 3 

- . 04  5C 1 

-.229 

.56205 

-.04294 

-.228 

. 5/033 

-.042/2 

-.213 

.5/233 

-.04261 

-.205 

8 

.46599 

-.  04  2?  5 

-.  265 

.46236 

-.04/69 

-.269 

. 4/05/ 

-.04763 

-.2/9 

.4/220 

-.04/53 

-.285 

r 

. 565  80 

-.04889 

-.215 

. 56  205 

-.34889 

-.233 

. 3/QQ9 

-.G489Q 

-.270 

. 37255 

-.04891 

-.283 

A 

.26529 

- . 04  2f  2 

-.164 

. 24  235 

-.04/06 

-.181 

. 2/010 

-.04216 

-.  196 

. 27230 

-.04/23 

-.  230 

5 

. 1 6594 

-.04194 

-.092 

.16699 

-.04202 

-.130 

.1/010 

-.04224 

*.121 

.17242 

-.04236 

-.143 

4 

.0499  5 

-.02921 

-.046 

.04909 

-.02958 

-.04  5 

.05316 

-.32975 

-.009 

.0501/ 

-.029/4 

-.32? 

5 

.0200? 

-.0226 8 

-.034 

.01922 

-.02242 

-.007 

.02010 

-.022/5 

.026 

.01999 

-.022»6 

.325 

l 

.00595 

-.91  • 5 J 

.‘49 

.00520 

-.01261 

.565 

.00591 

-.31 326 

. 590 

.03611 

-.01  555 

. 583 

1 

.00054 

. OC  ?9  2 

.801 

.00031 

.0027? 

.781 

. 00042 

.0031/ 

.752 

.QOGGO 

.00030 

. 752 

54 

.00216 

. 0C8f  ? 

.444 

.03108 

.00553 

. 388 

.00222 

.00806 

. 325 

.03213 

. 0375/ 

. 334 

55 

.00866 

.016«? 

-.168 

.00289 

.01531 

-.256 

.00914 

.01640 

-.324 

.00893 

.01619 

-.  324 

5? 

.02052 

.02285 

-.707 

.01 904 

.02232 

-.842 

. 02036 

.322/3 

-.  91  6 

.02012 

.022/6 

-.976 

51 

.0  5525 

.02201 

-1.069 

.03402 

.026/4 

-1.127 

.03508 

.02693 

-1.181 

.03533 

.02/31 

-1.20  6 

50 

. 06056 

.05l3r 

-.629 

.0591 1 

.0311  3 

-1.C92 

.06322 

.03128 

-1.140 

.06011 

.0312/ 

-1.161 

29 

.09959 

.0561/ 

-.465 

.0991 3 

.0361  3 

-.889 

.10029 

.03626 

-1.031 

.10019 

.03625 

-1.058 

2 8 

.1505? 

.04  080 

-.  44 2 

.1492/ 

.040/1 

-.488 

.15332 

.040/8 

-.941 

.15024 

.043/8 

-.996 

27 

.20044 

.0441  5 

-.455 

.59939 

.04405 

-.538 

.23029 

.34411 

-.544 

.20016 

.04410 

-.954 

2 A 

.25059 

.0464  2 

-.459 

.25083 

.04649 

-.561 

. 25024 

.0464/ 

-.594 

.25021 

.0464/ 

-.618 

?5 

. 50050 

.048{T 

-.462 

.29925 

.04/98 

-.559 

.30008 

.04800 

-.632 

.30021 

.34/99 

-.628 

24 

. 55060 

.04879 

-.480 

. 34927 

.048/8 

-.580 

. 35024 

.048/9 

-.  664 

.35015 

. 348/9 

-.677 

25 

.4004? 

.04886 

-.505 

. 39931 

.04886 

-.614 

.40037 

.04666 

-.692 

.399// 

.04885 

-.  303 

22 

.45050 

.04812 

-.54? 

.44597 

. 0481 5 

-.647 

.45310 

.04813 

-.725 

.45039 

.0461 3 

-.245 

21 

.503*9 

.04648 

-.526 

.4992? 

.04652 

-.701 

.50024 

.04649 

-.  301 

.50020 

.04648 

-.244 

20 

.55025 

.04  594 

-.580 

.5492? 

.04398 

-.3/4 

. 55042 

.04  392 

-.236 

.55033 

. 0439  3 

222 

19 

.60029 

. 04G  ?' 

59? 

.59931 

.04083 

-.26  3 

.60071 

.040/3 

-.205 

.60018 

.04328 

-.181 

18 

.65052 

.0*711 

-.  50? 

.6491 7 

.05/19 

-.213 

.65026 

.03/11 

-.  164 

.65015 

.03711 

-.139 

1 7 

. 21026 

.05219 

-.258 

.73897 

.03229 

-.151 

. 71034 

.03213 

-.121 

. 739/7 

.03222 

-.097 

1 A 

.28026 

• 0?6t  1 

-.560 

.77912 

.02572 

-.081 

. 78008 

.02563 

-.052 

.78612 

. 02562 

-.331 

1 5 

.85021 

.01*14 

-.05  3 

.849DJ 

.01826 

.010 

.65001 

.31815 

.332 

.85010 

.01815 

.04  3 

1 4 

.920  2? 

.01021 

.059 

.91929 

. 0 1 C 3 2 

.109 

.92312 

.01023 

.123 

.92035 

.01023 

.132 

1 5 

.98518 

.Ct  265 

.126 

.98387 

.00283 

.211 

.98611 

.30251 

.22/ 

.98498 

.0326? 

,225 

SECTION 

5 

SECTION 

6 

SECTION 

7 

HP 

* /l 

7/1 

CP 

X/l 

//l 

CP 

*/l 

1/ L 

CP 

15 

.940/7 

-.0(’/31 

.150 

.94953 

-.00734 

.126 

.94946 

-.00735 

.07  0 

14 

.84954 

-.01822 

.030 

.84934 

-.01823 

.021 

.34958 

-.01821 

-.009 

1 3 

. 75301 

-.02*51 

-,n6  2 

.74963 

-.02854 

-.056 

. 7500? 

-.02850 

-.072 

12 

.6496* 

-.03713 

-.130 

.64980 

-.03714 

-.121 

.6495/ 

-.03715 

-.118 

11 

.549*1 

-.0439/ 

-.27  0 

.54953 

-.04396 

-.1/3 

. 5496/ 

-.04398 

-.165 

10 

.44990 

-.04*14 

-.268 

.44998 

-.04814 

-.240 

.449/0 

-.04816 

-.21  7 

9 

. 35316 

-.04*80 

-.288 

. 349/3 

-.04880 

-.254 

. 34/73 

-.04879 

-.  230 

8 

.25012 

-.04646 

.24/97 

-.04645 

-.  301 

.24976 

-.04645 

-.274 

7 

. 1 5354 

-.040*1 

-.18? 

.15016 

-.04078 

-.293 

.14996 

-.040/6 

-.  318 

6 

. 10029 

-.03625 

-.121 

.10019 

-.03624 

-.241 

. 1C039 

-.0362/ 

-.342 

5 

.06550 

-.0*203 

-.0/8 

.06521 

-.05198 

-.1/0 

.06536 

-.03200 

-.  3/6 

4 

.04Q1Q 

-.02/88 

-.079 

.03999 

-.02803 

-.158 

.04325 

-.02813 

-.336 

3 

.02010 

-.022*2 

-.018 

.01995 

-.02268 

-.3/4 

.01985 

-.32266 

-.  22/ 

2 

.00587 

-.01 31 4 

.56? 

.00547 

-.01305 

.510 

.005/8 

.01313 

. 31  5 

1 

.0035? 

.00579 

. 726 

.00069 

.00449 

.690 

.00050 

.00  361 

. 656 

45 

.001*4 

.0072/ 

-.1*2 

.00190 

.00749 

.229 

.00193 

.00/5/ 

.210 

44 

.00626 

.01*61 

-.181 

.00623 

.01365 

-.112 

.00630 

.01  168 

-.254 

43 

.0122* 

.01873 

-.576 

.01 209 

.01851 

-.398 

.01265 

.01889 

-.551 

4? 

.02006 

.0 227? 

-.983 

.01983 

.02268 

-.983 

.02312 

.022// 

-1. J18 

41 

.029*8 

.02581 

-1.187 

.02991 

.02584 

-1.196 

.02999 

.02583 

-1.244 

40 

.04966 

.02966 

-1. 194 

.04972 

.02967 

-1.22/ 

.C4995 

.C2920 

- 1.  29  1 

39 

.0744* 

.0332? 

-1.140 

.07488 

.03329 

-1.1/7 

.0/482 

.9332/ 

-1.2/5 

38 

. 09994 

.0*621 

-1.093 

.09991 

.03620 

-1.134 

. 09990 

.03621 

-1. 209 

3 7 

. 1 3936 

.03995 

-1.C48 

. 13933 

.03994 

-1.12/ 

.139/6 

.03995 

-.918 

16 

. 1 7979 

.04 2*6 

-1.002 

.17999 

.04272 

-1.136 

.1/991 

.04286 

-.785 

35 

. 2 2001 

.04515 

-.999 

.22010 

.04514 

-.559 

. 21990 

.04514 

-.245 

34 

. 25?<s4 

.046*1 

-.981 

.25996 

.04681 

-.282 

.259/6 

.04662 

-.  ?U  7 

33 

.299* 1 

. 04*rr 

-.  *4 1 

.29994 

.04799 

-.159 

. 29986 

.04800 

-.219 

3? 

. M>a5 

.04*69 

-.195 

. 14008 

.04869 

-.1/9 

. 339/9 

.04868 

-.234 

31 

. 179*6 

.34892 

-.180 

. 37994 

.04891 

-.218 

. 3/9/6 

.04892 

-.246 

10 

. 41959 

.04*6/ 

-.203 

.4198* 

.0486/ 

-.238 

.41988 

.04866 

-.2/2 

2« 

.43973 

.04789 

-.238 

.45976 

.04/90 

-.242 

.459/0 

.04  / 89 

-.245 

28 

.49960 

.04650 

-.  2? C 

.49/94 

.04649 

-.216 

. 4998/ 

.04649 

-.233 

27 

. 3 3959 

.3445? 

-.200 

.51988 

.04450 

-.19/ 

.53975 

.04452 

-.21  3 

26 

.57961 

.04214 

-.  16? 

.57991 

.04210 

-.152 

. 5/985 

.04214 

-.  192 

25 

.61? *7 

.0  '93* 

-.1  38 

.61970 

.03939 

-.126 

.619/6 

.03940 

-.182 

24 

.‘.59A- 

.0  3<  * 7 

-.107 

.65979 

.03633 

-.104 

.63966 

.036  36 

-.1/6 

23 

.o»sr* 

-.085 

.69976 

.03308 

-.0/4 

.699/9 

.03308 

-.1/5 

2/ 

. 7*940 

.02949 

-.05  7 

. 71/73 

.02946 

-.356 

. 73980 

. 02946 

182 

21 

.02567 

-.021 

. 7796? 

.0236/ 

-.02/ 

.7/942 

.025/0 

-.  195 

20 

.119*7 

.02157 

.021 

.81/61 

.02134 

.009 

. 81 C 85 

.92159 

-.218 

19 

. 85955 

.''1/(9 

.059 

.85980 

.01  ’0/ 

.040 

.85945 

.01712 

-.238 

1 1 

.89960 

.01246 

.099 

.*997/ 

.01241 

.372 

. 19961 

.91243 

-.256 

1 7 

,94/2? 

. 0‘,  755 

.136 

.94161 

.00/42 

.122 

. 94959 

.00733 

-.  280 

16 

.9850* 

. QC  266 

. ?11 

.9846? 

.002/2 

.1/8 

. 98435 

.90274 

-.218 

TABLE  B1-  14 


r wm ■ — ■ ' — — 
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*16  DING 

- SURFACE  PRESSURE  DISTRIBUTIONS 

*10  = 

.035'’ 

AL°H  A = 

4. OR 

REC 

11. R1 *10**6 

TEST  2563 


SECTION 

1 

SECTION 

2 

SECTION 

3 

SECTION 

4 

IP 

x/l 

7/L 

CP 

X/L 

7/L 

CP 

X/L 

Z/.L 

CP 

X/L 

7/L 

C" 

12 

.9S030 

-.00  726 

.097 

.94957 

-.00755 

.146 

. 94999 

-.00757 

.159 

.94937 

-.00751 

. 160 

It 

.81197 

-.02191 

-.C69 

.61  705 

-.02182 

-.C27 

.61986 

-.02132 

-.00  9 

.82225 

-.02)25 

-.  336 

10 

. 46S9  J 

-.OH?  7 

-.147 

. 6669* 

-.05579 

-.131 

.67008 

-.01553 

-.128 

.6721 6 

-.0355? 

124 

9 

-.04in 

-.196 

.56  705 

-.04294 

-.192 

. 57053 

-.04272 

-.  186 

.57230 

-.  04261 

-.  19? 

1 

.46199 

-.04771 

-.  219 

. 46706 

-.04769 

-.222 

.47037 

-.04760 

-.236 

. 47220 

-.  04  75  5 

-.  261 

7 

. J6S3Q 

-.049*9 

-.170 

. 56  20  5 

-.04689 

-.182 

.37009 

-.04890 

-.218 

. 37255 

-.04591 

-.  242 

6 

.26579 

- . n4  70  2 

-.111 

.26  ?05 

-.04706 

-.121 

.27010 

-.04716 

-.1*0 

.27250 

-.0472 J 

-.  178 

5 

.16J94 

-.04194 

-.016 

.16699 

-.04202 

-.065 

. 17010 

-.34224 

-.060 

. 17242 

-.04258 

-.382 

4 

.04995 

-.02971 

.056 

.04909 

-.02956 

.053 

.05016 

-.32975 

.366 

.05017 

-.02974 

. J54 

3 

.O’op? 

-.0??6» 

.069 

.01922 

-.02242 

.118 

.02010 

-.02275 

.151 

.01999 

-.02268 

.151 

? 

.00195 

-.01*15 

.622 

.00520 

-.01261 

.618 

.00591 

-.31 326 

.65  7 

.00611 

-.01 555 

. 64  9 

1 

.00114 

.0029? 

.7  72 

.00031 

.00277 

.747 

.00042 

.00317 

. 709 

.00000 

.00003 

. 710 

14 

.00216 

.0 0»r? 

. 162 

.00105 

.00555 

.306 

.00222 

.00806 

.228 

.00210 

.03787 

. 220 

35 

.00*66 

.0119? 

-.266 

.00?*9 

.01511 

-.154 

.00914 

.01640 

-.  *C  7 

.00895 

.01619 

-.466 

1? 

.02037 

.',??«5 

795 

.01936 

.02232 

-.945 

.02336 

.32273 

-1.309 

.0201 2 

.02276 

*1.366 

51 

.03525 

.02701 

-1.161 

.0540? 

.02674 

-1.212 

. 03508 

.02698 

-1.275 

.03550 

.02701 

-1.298 

JO 

.06016 

.011  IP 

-1.112 

.0591 I 

.0311  3 

-1.192 

.06322 

.03123 

-1.239 

.06011 

.05127 

-1.262 

29 

.09959 

.0161? 

-.540 

.0991 5 

.0361 5 

-1.091 

. 10029 

.03626 

-1. 14V 

.10019 

.03623 

-1.172 

23 

.1501? 

. 04060 

-.504 

.1492? 

.04071 

-.902 

.15032 

.04073 

-1.08  0 

.15024 

.04078 

-1.124 

27 

.20044 

. 0441  * 

-.514 

.19909 

.04405 

-.542 

.20029 

.04411 

-1.034 

.20016 

.04410 

-1.059 

26 

.21119 

. "464  7 

-.506 

.25080 

.04649 

-.594 

. 25024 

.34647 

-.823 

.25021 

.04647 

- 1.071 

25 

.50010 

.04600 

-.505 

.29925 

.04798 

-.603 

.30008 

.04800 

-.634 

. 50021 

.04799 

-1.354 

2 4 

. 51010 

.04679 

-.550 

. 34927 

.04878 

-.630 

. 35024 

.34879 

-.673 

. 55015 

.04979 

-.  588 

23 

.40047 

.04696 

-.51* 

.39951 

.04886 

-.658 

.40037 

.04836 

-.717 

. 39977 

.04985 

-.  557 

27 

.41010 

.0491? 

-.  574 

.44597 

.0481  5 

-.680 

.45010 

.04813 

-.  712 

.45039 

.0481 5 

-.  201 

2 1 

.50059 

.04649 

-.599 

.49927 

.04652 

-.740 

. 5C024 

.04649 

264 

.50020 

.04648 

-.  167 

20 

.55"?5 

.04*94 

-.614 

. 54927 

.04398 

-.576 

. 55042 

.04392 

-.21  7 

.55035 

.04573 

-.159 

19 

.60029 

.0*075 

-.40* 

.59911 

.04063 

-.2*5 

.60071 

.0*073 

-.185 

.60018 

.04078 

-.137 

1 J 

.6101? 

.05211 

-.50? 

.6491  7 

.03719 

-.198 

.65326 

.03711 

-.144 

.65015 

.03711 

-.108 

17 

.2)024 

.03219 

-.231 

.70897 

.03229 

-.1*0 

. 71034 

.03218 

-.  107 

.7097? 

.03222 

-.077 

16 

. 7«n?4 

.02561 

-.152 

. 7791  2 

.02572 

-.069 

. 76008 

.02563 

-.337 

.78012 

.02562 

-.021 

15 

.65021 

.01*14 

-.050 

.84935 

.01826 

.016 

.85001 

.01815 

.0*2 

.85010 

.01815 

.044 

14 

.92027 

.01021 

.065 

.91929 

.01032 

.11* 

.92012 

.01023 

. 130 

.92035 

.01025 

.129 

13 

.9«116 

.00265 

.17* 

.98  587 

.00283 

.215 

.98611 

.00251 

. 229 

.98496 

.00267 

.218 

SECTION 

5 

SECTION 

6 

SECTION 

7 

NP 

771 

CP 

X/L 

Z/L 

CP 

X/L 

Z/l 

CP 

15 

.94977 

-.0C751 

.13? 

.9495* 

-.00734 

.111 

.94946 

-.00735 

.04  3 

14 

.64954 

-.01*?? 

.025 

.84054 

-.01923 

.009 

.84958 

-.01821 

-.333 

1 5 

. 75905 

-.02*51 

-.061 

. 74963 

-.02954 

-.064 

. 75002 

-.02850 

-.397 

12 

.64968 

-.03713 

-.125 

.64980 

-.03714 

-.12* 

. 64957 

-.03715 

-.134 

11 

. 549*5 

-."4  507 

-.258 

.54755 

-.04396 

-.17* 

. 54967 

-.04398 

-.175 

10 

.44900 

-.04»14 

-.256 

.44973 

-.04614 

-.237 

. 44970 

-.04816 

-.27  3 

9 

. 55"  1 6 

-.04*90 

-.262 

. 34993 

-.04880 

-.260 

. 34973 

-.04879 

-.243 

6 

.2591? 

-.0*646 

-.226 

.24  99  7 

-.04645 

-.282 

.24976 

-.04645 

-.294 

7 

. 15954 

-.04f *1 

-.116 

.15016 

-.04076 

-.2*3 

.14996 

-.04076 

-.  502 

6 

.10929 

-.03625 

-.047 

.10017 

-.03624 

-.165 

. 10039 

-.03627 

-.  30  3 

5 

.06550 

-.0  5?f  » 

.020 

.06521 

-.03198 

-.095 

.06536 

-.03200 

-.299 

4 

.04030 

-.0??66 

.021 

.03999 

-.02*03 

-.061 

.0*025 

-.02813 

-.237 

3 

.02050 

-.0226? 

.109 

.01965 

-.02268 

.0*9 

.01985 

-.32266 

-.105 

2 

.005*7 

-.01314 

.628 

.00567 

-.01305 

.530 

.00578 

-.01313 

.419 

1 

. 00957 

.00570 

.63? 

.00069 

.00449 

.6*4 

. 00050 

. 00  361 

. 597 

45 

.001*4 

.or??? 

-.28? 

.00170 

.00749 

.162 

.00195 

.0075? 

.123 

44 

.00326 

.01*61 

-.287 

.00625 

.01365 

-.275 

.00630 

.01 368 

-.  538 

49 

,01??6 

.01273 

-.667 

.01 209 

.01851 

-.686 

.01265 

.31889 

-.740 

42 

.02906 

.0227? 

-1.075 

.01985 

.02268 

-1.050 

. 02012 

.0227? 

-1.  1C4 

41 

.02996 

.02361 

-1.269 

.02971 

.02584 

-1.277 

.02999 

.02583 

-1.  325 

40 

.04065 

.02966 

-1.295 

.0497? 

.02967 

-1. 319 

.0*995 

.02970 

-1. 378 

39 

.07448 

.0**2? 

-1.244 

.07498 

.03329 

-1.279 

.07*82 

.33527 

-1.  362 

36 

.09005 

.0’6?1 

-1.204 

.09091 

.03620 

-1.237 

.09990 

.03621 

-1.  298 

57 

.33966 

,0.*995 

-1.165 

.13913 

.03994 

-1.229 

.13976 

.33995 

-.995 

36 

. 1 7970 

.042*6 

-1.142 

.17999 

.0*272 

-1.241 

.17991 

.04288 

-.907 

35 

. ??n01 

.04513 

-1.113 

.22010 

.0*31* 

-.698 

.21990 

.04514 

-.669 

34 

.25964 

.04*81 

-1.  107 

.25996 

.0*681 

-.599 

.25976 

.04632 

-.  308 

33 

.29966 

.04*00 

-.526 

.29994 

.0*799 

-.337 

.29986 

.04800 

-.233 

32 

. 53995 

.04869 

-.426 

.3400* 

.0*869 

-.209 

. 55979 

.34868 

-.230 

51 

.379*6 

.0469? 

-.295 

. 37994 

.0*891 

-.181 

.57976 

.0489? 

-.232 

30 

.41959 

.0496? 

-.162 

.41989 

.0*867 

-.187 

.41988 

.34869 

-.263 

79 

.45975 

.04*69 

-.1*4 

.45976 

.0*790 

-.198 

.45970 

.04  789 

-.242 

26 

.40060 

.04650 

-.1  39 

. 49994 

.0*6*9 

-.183 

.49987 

.04649 

-.255 

27 

. 5 3959 

.0445? 

-.137 

.55989 

.0**50 

-.176 

.33975 

.04452 

-.268 

26 

.57961 

.04214 

-.121 

.57991 

.0*210 

-.1*1 

. 57985 

.04  214 

-.791 

25 

.61967 

.0*9*9 

-.106 

.61970 

.03939 

-.120 

.61976 

.03940 

-.799 

24 

.65966 

.0763? 

-.066 

.65979 

.03655 

-.106 

. 65966 

.03636 

31  7 

25 

.60970 

.0*308 

-.069 

.69976 

.03508 

-.07* 

.69979 

.33308 

-.574 

22 

. 73940 

,n?94o 

-.046 

.73970 

.02946 

-.067 

. 7598C 

.32946 

-.350 

21 

.77960 

.02567 

-.016 

.7796? 

.02567 

-.0*1 

.77942 

.02570 

-.  575 

20 

.61957 

.0215? 

.021 

.91966 

.02154 

-.010 

. 81985 

.02150 

-.400 

19 

.65953 

.01709 

.054 

.83930 

.01707 

.016 

.85943 

.01712 

-.411 

16 

. 69940 

.01246 

.095 

.39977 

.01241 

.0*2 

.87961 

.31245 

-.404 

1? 

.94 727 

.00753 

.1*4 

.94961 

.0074? 

.091 

.94959 

.00733 

-.383 

16 

.9*506 

.00266 

.196 

.9946? 

.00272 

.1*7 

.98455 

.0C274 

-.259 

TABLE  B1-15 


1 


i 


KING 


bi-:: 


M 6 


- SURTATE  PPESSIJRF 


t)I  STRIRUTIONS 


MO  = . R44  7 

ALPHA  = S.Qf, 

REC  = 1 1 . 78* 10* 


TEST  ? 56  4 


SECT  ION 

1 

SEC  11  ON 

7 

SECTION 

3 

SECTION 

4 

NP 

X/L 

7/L 

CP 

K/L 

7/1 

CP 

X/L 

a l 

CP 

K/L 

III 

CP 

1 2 

.950*0 

-.00776 

.097 

.94937 

-.00735 

.144 

.94999 

-.00737 

.158 

.949*7 

-.00751 

.133 

1 1 

.5159? 

-.07195 

-.06? 

.81 705 

-.0718? 

-•"23 

.81986 

-.02152 

-.010 

.82223 

-.02125 

-.012 

10 

. 6659! 

-.0!5*7 

-.179 

.66698 

-.03579 

-.119 

.67008 

-.03553 

-.122 

.6721 6 

-.03537 

-.  126 

9 

.5655* 

-.04  501 

-.169 

.56705 

-.04794 

-.173 

.57033 

-.04272 

-.17  2 

.57230 

-.04261 

-.191 

1 

. 46599 

-.04775 

-.184 

.46706 

-.04769 

-.195 

.47337 

-.34763 

-.212 

.47270 

-.04753 

-.247 

7 

. 565*0 

-.04**9 

-.130 

. 56  705 

-.04889 

-.146 

. 37009 

-.04893 

-.181 

. 57255 

-.04891 

-.  210 

6 

. ?6S  79 

-.0470? 

-.06* 

.76  705 

-.04706 

-.081 

.27010 

-.04716 

-.396 

.77230 

-.04723 

-.  1 33 

5 

. 16594 

-.04194 

.015 

.16697 

-.04707 

-.014 

.17010 

-.04224 

-.004 

.17242 

-.04238 

-.029 

4 

. 0490  ! 

-.07971 

.179 

.04907 

-.07958 

.13? 

.05016 

-.02975 

. 162 

.05017 

-.02974 

. 137 

3 

.07007 

-.0776* 

.199 

.019?? 

-.07242 

.223 

.02010 

-.02275 

• 25  6 

.01999 

-.02268 

.253 

2 

.00595 

-.01J55 

. 6*6 

.00570 

-.01261 

.697 

.03591 

-.01  526 

.710 

.0061 1 

-.01355 

.698 

1 

.00054 

. 0C79? 

. 746 

.00031 

.00777 

.717 

.0004? 

.0031? 

.67? 

.00030 

.00000 

.675 

54 

.00716 

.or*c? 

. 505 

.00105 

.00553 

.246 

.00222 

.00806 

. 166 

.00210 

.00787 

. 161 

5 5 

.00*66 

.0159? 

-.  578 

.00789 

.01531 

-.414 

.00914 

.01640 

-.466 

.0089} 

.01619 

-.520 

5? 

.070*  7 

.077*5 

-.*5* 

.01906 

.0273? 

-.987 

.02036 

.02273 

-1.045 

.0701? 

.02276 

-1.107 

51 

.055*5 

•0?7f 1 

-1. 705 

.0340? 

.02674 

-1.235 

.03508 

.02698 

-1.504 

.03550 

.02701 

-1.  327 

50 

.060*6 

.05*50 

-1.175 

.05911 

.03113 

-1.230 

.0632? 

.03128 

-1.276 

.06011 

.03127 

-1.298 

29 

.09959 

.0561  7 

-.651 

.0991 3 

.03613 

-1.147 

,10329 

.03626 

-1.202 

.10019 

.03623 

-1.224 

.15057 

. 040*0 

-.650 

.14977 

.04071 

-1.072 

. 15032 

.04078 

-1.140 

.15024 

.04078 

-1.179 

ir 

. 70044 

.04415 

-.587 

.19907 

.04405 

*1.029 

,20029 

.04411 

-1.112 

.20016 

,04410 

-1.153 

7 6 

.750*9 

.04647 

-.60* 

.75080 

. C 464  9 

-.657 

. 25324 

.04647 

-1.091 

.25021 

.04647 

-1.140 

*5 

. 50050 

.04800 

-.530 

.79975 

.04798 

-.621 

. 30008 

,04800 

-1,080 

.30021 

.04799 

-1. 131 

?4 

. 55050 

.04879 

-.57? 

. 549 27 

.04878 

-.644 

. 35024 

.04879 

-1.068 

.35015 

.04879 

-.74  2 

7 5 

.40047 

.04*86 

-.577 

.39931 

.04886 

-.688 

.40037 

.04886 

-.769 

,39977 

.04885 

-.570 

2? 

.450*0 

.04*1? 

-.610 

.44897 

.04*15 

-.702 

.45010 

.04813 

-.  75  6 

.45009 

.04813 

-.520 

21 

. 500*9 

.0464* 

-.618 

.49977 

.04657 

-.760 

.50024 

.04649 

-.385 

.50020 

• 04o48 

-.447 

20 

. 55075 

.04594 

-.64? 

.54977 

.04398 

-.772 

.5504? 

.04  592 

-.222 

.55035 

.04393 

-.  346 

19 

.60079 

.04075 

-.645 

. 59951 

.04083 

-.284 

.60071 

.04073 

-.151 

.60018 

.04078 

-.247 

1 5 

.65057 

.05711 

549 

.64917 

.03719 

-.173 

.65026 

.03711 

-.106 

.65015 

.03711 

-.144 

1 7 

. 71076 

.0*719 

-.758 

. 70877 

.03229 

-.111 

.71034 

.03218 

-.074 

.70977 

.03222 

-.061 

1 6 

. 7*076 

.07561 

-.149 

.7791? 

.02572 

-.G46 

. 78008 

.C2563 

-.314 

. 78012 

.02562 

.318 

15 

. *5071 

.01*14 

-.051 

.84905 

.01826 

.034 

.85001 

.01815 

.055 

.85010 

.01815 

.365 

1 4 

.97077 

.01071 

.066 

.91979 

. 01C3? 

.123 

.92012 

.01023 

.138 

.92005 

.01025 

.121 

1 5 

.9851* 

.00745 

.175 

.98387 

.0078  3 

.215 

.99611 

.00251 

.228 

.98498 

.03267 

.172 

SECTION 

1 

SECTION 

6 

SECTION 

7 

NP 

K/L 

t/i 

CP 

X/L 

III 

CP 

K/L 

til 

CP 

15 

. 949  7 7 

- . OC  711 

. 100 

.94953 

-.00734 

.085 

. 94946 

-.00735 

.071 

14 

.*4954 

-.0187? 

.005 

.64934 

-.01*23 

-.008 

.84958 

-.01821 

-.038 

1 3 

. 753°  1 

-.078*1 

-.070 

. 74961 

-.02854 

-.078 

. 75002 

-.02850 

-.118 

1? 

.649** 

-.0371  1 

-.13? 

.64980 

-.03714 

-.135 

. 64957 

-.0371} 

-.  160 

11 

.549*5 

-.04597 

-.762 

.54955 

-.04396 

-.1*4 

.54967 

-.0439* 

-.  201 

10 

.44990 

-.04*14 

-.262 

.44998 

-.04814 

-.761 

.44970 

-.04816 

-.749 

9 

. 15016 

- . C48S0 

-.210 

. 14973 

-.04880 

-.285 

. 34975 

-.04879 

-.  312 

* 

.7501? 

-.04646 

-.192 

.24997 

-.04645 

-.277 

.24976 

-.0464} 

-.313 

7 

.15054 

-.040*1 

-.064 

.15316 

-.04078 

-.201 

.14996 

-.04076 

-.290 

6 

.10079 

-.01675 

.012 

.10019 

-.0  3674 

-.109 

.10039 

-.0362? 

-.272 

5 

.0655P 

-.03703 

. 100 

.06521 

-.03198 

-.021 

.06536 

-.03200 

-.240 

4 

.04010 

-.07788 

. 100 

.03999 

-.07803 

.016 

.04025 

-.0281} 

-.163 

5 

.07010 

-.077*7 

.203 

.01985 

-.02768 

.144 

.01985 

-.02266 

-.012 

2 

.001*7 

-.01314 

.674 

.00567 

-.01305 

.589 

.00578 

-.01313 

.491 

1 

.00057 

.00379 

.644 

.0006* 

.00449 

.604 

.00050 

.00361 

.559 

45 

.001*4 

.OC  727 

353 

.00193 

.00749 

.101 

.0019} 

.00757 

.06  3 

44 

.006*6 

.01 161 

-.153 

.00673 

.01365 

-.335 

.00630 

.01 368 

-.402 

43 

.0177* 

.01*73 

-.719 

.01209 

.01851 

-.733 

.01265 

.01889 

-.789 

4? 

.07096 

.0777? 

-1.10* 

.019*3 

.07268 

-1.092 

. 02012 

.0227? 

•1.139 

41 

.079** 

.075*1 

-1.  79* 

.02991 

.02584 

-1.302 

,02999 

.02583 

•1.349 

40 

.04966 

.07966 

-1. 377 

.0497? 

.07967 

-1.349 

. 04995 

.02970 

-1.404 

39 

.0744* 

.0117? 

-1.785 

.07488 

.03379 

-1.315 

.07482 

.03327 

-1.396 

38 

.09994 

.03671 

-1. 750 

.09991 

.01670 

-1.280 

. 09990 

.03621 

-1. 336 

37 

.1  19*6 

.05995 

-1.219 

.11983 

.03994 

-1,274 

.13976 

.03993 

-1.049 

16 

.1 7979 

.047*6 

-1.197 

.17999 

.0477? 

-1.288 

.17991 

.04288 

-.986 

15 

.77001 

.04515 

-1.185 

.77010 

.04514 

-1.080 

.21990 

.0451* 

-.949 

14 

.75*64 

.04681 

-1.045 

.25996 

.04681 

-.735 

.25976 

.04682 

-.697 

31 

. 799** 

. C4  *f 0 

-.630 

.79994 

.04799 

-.613 

.29986 

.04800 

-.536 

12 

. 119*1 

.04*69 

-.581 

. 34008 

.04869 

-.460 

. 35979 

.04  868 

-.316 

11 

. 179*6 

.0489? 

-.549 

.37994 

.04891 

-.319 

.37976 

.04892 

-.212 

10 

.41959 

.04*67 

-.4  79 

.419*8 

.04867 

-.253 

.41988 

.04868 

-.254 

79 

.45975 

.047*9 

-.  394 

.45976 

.04790 

-.233 

.45970 

.04  789 

-.259 

78 

. 49961 

.04650 

-.792 

.49994 

.04649 

-.211 

.49987 

.04649 

-.271 

27 

.51959 

.0441? 

-.21* 

.53981 

.04450 

-.198 

.53975 

.04452 

-.275 

76 

.17961 

.04714 

-.148 

.57991 

.04210 

-.135 

.579*5 

.04214 

320 

75 

.619*7 

.ni9»* 

-.106 

.61970 

.03939 

-.131 

.61976 

.03940 

-.387 

74 

.6396* 

.01637 

-.07? 

.65979 

.03635 

-.112 

.65966 

.03636 

-.447 

71 

.69970 

.0* 1C* 

-.041 

.69976 

. 033C8 

-.082 

.69979 

.03308 

-.476 

22 

. 71940 

.07949 

-.070 

. 73973 

.02946 

-.076 

. 73980 

.32946 

-.509 

21 

.77960 

.07567 

.00* 

. 77  967 

.02567 

-.054 

.77942 

.02570 

-.533 

20 

.41917 

.07157 

.037 

. *1965 

.02154 

-.327 

.61 785 

.02150 

-.544 

19 

.*5915 

.01709 

.061 

.859*0 

.01707 

-.006 

.85943 

.01712 

-.528 

1* 

. *994« 

.ri?46 

.088 

. 89977 

.01741 

.01? 

.89961 

.01243 

-.471 

1 7 

.947*7 

.00755 

.175 

.94*61 

.0074? 

.058 

.94959 

.00733 

-.400 

16 

. 9*106 

• Of  766 

.159 

.9*46? 

.00772 

.115 

.98455 

.00274 

-.224 

TABLE  B1-16 


HI 


M A J t NS 

- SURFACE  PRFSSIIRF  DISTRIBUTIONS 

TEST  ?S  A 5 

MO  - 

. A S 7 ? 

ALPHA  = 

A.OA 

REC 

11. 71*10**6 

SFCI ION 

1 

StCf ION 

2 

Section 

3 

SECTIO* 

4 

HP 

X/l 

27 1 

C*> 

X/L 

7/L 

CP 

I /l 

l/L 

CP 

X/L 

l/L 

CP 

1? 

.98080 

- . OC  726 

.096 

.94957 

-.00755 

.1  59 

. 94999 

-.00  7 57 

. U7 

.94937 

-.00711 

.074 

11 

.81897 

-.02198 

-.080 

.81  705 

-.02182 

-.010 

.31986 

-.02152 

-.008 

. 8222  3 

-.02125 

-.034 

10 

.66898 

-.05827 

-.099 

.66698 

-.05579 

-.095 

.67008 

-.05555 

-.101 

.6721 6 

-.03557 

-.123 

9 

.86888 

-.04 501 

-.129 

. 56  70S 

-.04294 

-.132 

. 57033 

-.04  272 

-.143 

.57233 

-.04261 

-.168 

8 

. 46899 

-.04778 

-.1  58 

.46736 

-.34769 

-.147 

.47037 

-.04  760 

-.165 

. 47220 

-.04  75  3 

-.208 

7 

. 86880 

-.04789 

-.084 

. 56  705 

-.04889 

-.094 

. 37009 

-.04890 

-.130 

.37235 

-.04891 

-.159 

6 

.2  68  79 

- • 04  7C  ? 

-.022 

.26  705 

-.04/06 

-.026 

.27010 

-.34  716 

-.040 

.27230 

-.04723 

-.078 

8 

. 16  .*»4 

-.04194 

.066 

.1669) 

-.04  20  2 

.046 

.17310 

-.04224 

.054 

.17242 

-.04238 

.029 

4 

.0499  8 

-.02971 

. 206 

.04909 

-.02958 

.211 

.05016 

-.32975 

. 240 

.05017 

-.02974 

. 219 

5 

.07002 

-.02268 

.796 

.0192? 

-.02242 

. 350 

.02010 

-.02275 

. 36  1 

.01999 

-.02268 

. 356 

7 

.0089 ) 

-.01 88* 

. 755 

.00523 

-.01261 

.751 

.03591 

.01 526 

. 75  7 

.00611 

-.01 355 

.745 

1 

.000  84 

.0079? 

.702 

.00051 

.00277 

.665 

. 00042 

.00317 

.610 

.GGOGQ 

.00000 

. 616 

34 

.00716 

.or*o? 

. 719 

.00108 

.00555 

.152 

.30222 

.00836 

. 06  7 

.00210 

.00787 

. 058 

ss 

.00866 

.01892 

-.428 

.03789 

.01531 

-.526 

. 0C9 1 4 

.01640 

-.579 

.00893 

.01619 

-.629 

82 

.07087 

. 0??P  5 

-.971 

.01906 

.02252 

-1.096 

.02056 

.02273 

-1.144 

.02012 

.02276 

-1.206 

8 1 

.0  8578 

.077C1 

-1.292 

.05402 

.02674 

-1.333 

.03508 

.02699 

-1.398 

.03530 

, C2701 

-1.425 

80 

.060*6 

.on  50 

-1.274 

.05911 

.0  5115 

-1. 525 

.06322 

.05128 

-1. 376 

.06011 

.03127 

-1.  596 

29 

.1)9989 

.05617 

-1.092 

.0991 5 

.0561  5 

-1.252 

. 10029 

.33626 

-1.307 

.10019 

.03623 

-1. 336 

28 

.180*7 

.04080 

-.  706 

.14927 

.04071 

-1.132 

. 15032 

.04078 

-1.247 

. 15024 

.04078 

-1.  288 

27 

. 20044 

.0441 5 

-.  751 

.19939 

.04405 

-1.151 

. 20029 

.04411 

-1.221 

.20016 

.04410 

-1.206 

26 

.28089 

.0464  7 

-.6  27 

.25083 

.04649 

-1. 109 

. 25024 

.04647 

-1. 200 

.25021 

.04647 

-.808 

28 

. 80080 

.04800 

-.619 

.29925 

.04798 

-.777 

. 30008 

.04800 

-1.191 

.30021 

.04799 

-.696 

24 

. 58080 

.04879 

-.614 

.54927 

.04878 

-.685 

. 35024 

.04879 

-1. 160 

. 35015 

.04879 

-.638 

28 

.4  004  7 

.04886 

-.620 

. 59951 

.04886 

-.718 

.40037 

.04836 

-.687 

. 599/7 

.04885 

-.597 

2? 

.48080 

.04812 

-.649 

.44597 

.04815 

-.744 

. 45010 

.0481 3 

-.589 

.450)9 

.0481 3 

-.557 

21 

.80089 

.04648 

-.644 

.49927 

.04652 

-.787 

. 53024 

.04649 

-.486 

. 50020 

.04648 

-.486 

20 

.88078 

.04  '.94 

-.668 

.54927 

.04  598 

-.382 

.55342 

.04  592 

-.  346 

.55053 

.04393 

-.411 

19 

.600 >9 

.04075 

-.527 

.59951 

.04085 

-.212 

.60071 

.04073 

-.226 

.60018 

.04078 

-.  325 

18 

.680*2 

.0' 71 1 

-.  502 

.64  91  7 

.05719 

-.164 

. 65026 

.05711 

-.  159 

.65015 

. 0371  1 

-.255 

1 7 

. 7 1026 

.05219 

-.225 

.73597 

.05229 

-.116 

. 71034 

.03218 

-.111 

. 70977 

.03222 

-.153 

16 

. 7H076 

.02861 

-.144 

.77917 

.02572 

-.357 

. 78008 

.02563 

-.04  0 

. 78012 

. 02562 

k8  1 

18 

.88071 

.01814 

-.081 

.84  90  5 

.01826 

.022 

.35001 

.01815 

.027 

.85010 

.0181 5 

-.005 

14 

.97077 

.01071 

.059 

. 9 » 92  » 

.01052 

.115 

.92012 

.011)23 

. 108 

.920-5 

.01023 

.044 

1 8 

.98818 

.00268 

.169 

.95  SO  7 

.00285 

.209 

.98611 

.00251 

.211 

.984/8 

.00267 

.093 

Sr  CHON 

S 

SECTION 

6 

sect  ion 

7 

NP 

X/L 

7/1 

CP 

l/L 

2/1 

CP 

X/L 

III 

CP 

15 

.94977 

-. OC  7 51 

.063 

.94  /5  3 

-.00734 

.051 

. 94946 

-.00/35 

-.005 

14 

.949S4 

-.01322 

-.024 

.84/54 

-.01823 

-.034 

. 34  958 

-.01821 

-.08  5 

1 3 

. 7500  3 

-.02351 

-.087 

.7 4965 

-.32854 

-.396 

. 7500? 

-.02850 

-.147 

12 

.64988 

-.0371J 

-.141 

.64930 

-.03714 

-.15? 

.64957 

-.03715 

-.187 

1 1 

.54985 

-.04397 

-.24? 

.54951 

-.04396 

-.191 

. 54/67 

-.04393 

221 

10 

.44990 

-.04314 

-.740 

.44999 

-.04814 

-.258 

.44970 

-.04815 

-.264 

9 

. 35016 

-.04880 

-.210 

. 349/3 

-.04830 

-.262 

. 34973 

-.04  8/9 

-.  307 

8 

.25012 

-.04646 

-.139 

.24997 

-.04645 

-.239 

.24976 

-.04645 

-.288 

7 

.15054 

-.04031 

-.009 

.15016 

-. 04C  78 

-.149 

. 14996 

-.04  076 

-.254 

6 

.10079 

-.0*675 

.074 

.10019 

-.03624 

-.049 

. 10039 

-.03627 

-.227 

5 

.07,550 

-.03705 

.185 

.06521 

-.03198 

.044 

.06536 

-.03200 

-.170 

4 

.04030 

-.02739 

.184 

.05999 

-.02803 

.096 

.04025 

-.02813 

-.08  5 

3 

.07030 

-.07737 

. 30  3 

.01985 

-.02268 

.239 

.01 985 

-.02266 

.081 

? 

.00537 

-.01 514 

. 71 5 

.00567 

-.01305 

.62? 

.00578 

-.01313 

.513 

1 

.00957 

.or  3/9 

.580 

.00069 

.00449 

.543 

.00050 

.00  361 

.500 

45 

.0 01 84 

.00727 

-.468 

.0)190 

.00749 

-.004 

.00193 

.00/5/ 

-.03/ 

44 

.00676 

.91  3 M 

-.469 

.00625 

.01365 

-.441 

.00630 

.31 368 

-.516 

43 

.01729 

.01873 

-.854 

.0120/ 

.01851 

-.842 

.01265 

.01889 

-.894 

42 

.07006 

.02272 

-1.702 

.0198 1 

.02268 

- 1j  1 9 1 

.0201? 

.32277 

-1. 233 

41 

.029*6 

.32531 

-1. 392 

.02991 

.02584 

-1.394 

.02999 

.02583 

-1.436 

40 

.04966 

.02966 

-1.42? 

.0497? 

.02967 

-1.441 

.04995 

.02970 

-1.492 

59 

.07449 

.03322 

-1. 585 

.07488 

.05329 

-1.410 

.0/482 

.03327 

•1.481 

59 

. 09 >94 

.03621 

-1.  352 

.099/1 

.03620 

-1.  382 

. 0999L 

.03621 

-1.424 

37 

. 1 3936 

.08995 

-1. 322 

.15993 

.0  3994 

-1.374 

.13976 

.03995 

-1.  It  / 

56 

. 1 7979 

.04736 

-1.296 

.17999 

.04272 

-1.212 

.17991 

.04288 

-1.059 

35 

.27001 

.04515 

-1.218 

.non 

.0  4514 

-.870 

.21990 

.04314 

-.939 

34 

. 75964 

.04631 

-.844 

.25994 

.34681 

-.774 

. 25976 

.04682 

-.742 

53 

. 79988 

.04800 

-,  66  3 

. 29994 

.04799 

-.626 

.29986 

.04800 

-.441 

3? 

. 33985 

.04869 

-.577 

. 34009 

.04869 

-.438 

. 33979 

.04  868 

-.26/ 

31 

. 37936 

.0499? 

-.514 

. 37994 

.34891 

-.544 

. 379/6 

.04892 

-.249 

30 

.41959 

.04867 

-.412 

.41983 

.04867 

-.  281 

.41988 

.04868 

30  3 

29 

. 45975 

.04  79.9 

-.  343 

.45976 

. 04  79C 

-.256 

.439/0 

.0478/ 

-.290 

28 

. 4 9060 

.04650 

-.77  5 

. 49994 

.04649 

-.238 

.4998/ 

.0464/ 

306 

27 

.53959 

.04  45  2 

-.233 

.55/98 

.04450 

-.22/ 

.55/75 

.04432 

-.30/ 

76 

.57961 

.04714 

-.194 

.57991 

.04210 

-.196 

.57985 

.04214 

-.  345 

25 

.61987 

.0395* 

-.161 

.61/7C 

.03939 

-.1/5 

. 619/6 

.03940 

-.407 

24 

.659*3 

.08*87 

-.123 

.65979 

.03635 

-.156 

. 65966 

.03636 

-.480 

IS 

.59970 

.0? 109 

-.091 

.69976 

.3  3308 

-.126 

. 69979 

.03308 

-.52/ 

22 

.73*40 

,0?949 

-.073 

.74973 

.02946 

-.124 

. 7398C 

.02946 

-.5/1 

71 

. 7 7960 

.07*67 

-.043 

.7796 2 

.02567 

-.104 

. 77942 

.02570 

-.580 

20 

. P1937 

.07157 

-.003 

.81961 

.02154 

-.38? 

.81985 

.02150 

-.5/9 

19 

.95955 

.01709 

.010 

.84980 

.0170/ 

-.364 

. 35943 

.01712 

-.542 

18 

.39940 

.01746 

.044 

.89977 

.01241 

-.043 

. 39/61 

.31243 

-.469 

17 

.94777 

.00755 

.024 

.94861 

.0074? 

-.00? 

.94959 

.00733 

-,  360 

16 

. 93506 

. Oi  >66 

.103 

.9846? 

.0027? 

.052 

.98455 

.00274 

-.214 

TABLE  B1-17 


li  1 -24 


I 


M6  WING  - SURFACE  PRFSSURF  0 I S T9  I RU T I ON S TEST  2300 

*10  = .**40 

AL°H»  = .03 

REC  = 11.71*10**6 


SECTION 

1 

SECTION 

7 

SECTION 

3 

SECTION 

4 

NP 

*/L 

l /L 

CP 

8/L 

2 / L 

CP 

«/L 

2/1 

CP 

l/L 

I/L 

CP 

12 

.93010 

-.00776 

.115 

.94957 

-.00735 

.160 

.94999 

-.  00737 

. 181 

.94987 

-.00731 

.164 

tl 

.81397 

-.07195 

-.107 

.8!  705 

-.07187 

-.031 

.81 986 

-.32152 

.013 

.42223 

-.02125 

.02  9 

10 

. 66393 

-.93587 

-.573 

.66698 

-.03579 

-.705 

.67008 

-.03553 

-.131 

.67216 

-.33537 

-.062 

9 

.36313 

-.04301 

-.481 

.56705 

-.04794 

-.582 

.57033 

-.04272 

-.632 

.57230 

-.04261 

-.256 

n 

.46399 

-.04773 

-.411 

.46706 

-.04769 

-.494 

.47337 

-.34  760 

-.550 

.47223 

-.  0475  3 

-.636 

r 

. 56330 

-.04889 

-.  541 

. 56 705 

-.04889 

-.416 

.37009 

-.04890 

-.492 

. 37235 

-.04891 

-.531 

6 

. ?6579 

-.0470? 

-.305 

. 76  705 

-.04706 

-.356 

.27310 

-.04716 

-.400 

.27233 

-.04723 

-.443 

5 

.16394 

-.04194 

-.736 

.16699 

-.04707 

-.323 

.17010 

-.34224 

-.348 

.17242 

-. C4?  38 

-.  371 

4 

.04901 

-.07971 

-.796 

.04909 

-.07958 

-.335 

.05316 

-.02975 

326 

. 05L 1 7 

-.02974 

-.425 

5 

•0?0*2 

-.0?76» 

-.476 

.0197? 

-.0774? 

-.473 

.07010 

-.02275 

-.468 

.01999 

-.02768 

-.492 

2 

.00393 

-.'*13*3 

. 518 

.00570 

-.01761 

. 300 

. J05V1 

-.31 526 

. 322 

.00 61 t 

-. 01 J 5 3 

. 303 

i 

.00034 

.0079? 

.839 

.00051 

.00277 

.847 

.00042 

.00317 

.835 

.00000 

. 00000 

. 427 

u 

.00716 

.or»r? 

.674 

.00103 

.00553 

.644 

.0022? 

.00806 

. 606 

.03213 

.00757 

.586 

u 

.00366 

.0139? 

. 190 

.00789 

.01531 

.124 

.00914 

.01640 

• 06  6 

,008*3 

.01619 

.365 

5? 

.020*  7 

.07785 

-.  519 

.01905 

.02732 

-.417 

.02336 

.32273 

-.471 

.02012 

.02776 

-.542 

31 

.03373 

.07701 

-.378 

.05407 

.02674 

-.461 

.03508 

.02698 

-.637 

.03530 

.02701 

-.688 

30 

.06036 

.OJ130 

-.737 

.0591 1 

.03113 

-.789 

.06022 

.03128 

-.  310 

.06011 

. 33127 

-.  319 

29 

.09939 

.0361 7 

-.714 

.0991  5 

.0361 3 

-.286 

. 10029 

.03626 

-.345 

.10019 

.03623 

-.  372 

28 

.13037 

. <Hoap 

-.  22 1 

.14927 

.04071 

-.788 

. 15032 

.04078 

-.  34  3 

.15024 

.34078 

-.  395 

27 

. 7004  4 

.0441  3 

-.  751 

. 19909 

.04405 

-.334 

,23329 

.04411 

-.379 

.2001 6 

.044 10 

-.426 

26 

.73139 

.04647 

-.775 

.75030 

.04649 

-.357 

. 25024 

.34647 

-.407 

.25021 

.04647 

-.451 

25 

.30030 

. 048C0 

-.790 

.79925 

.04798 

-.373 

.30008 

.04800 

-.433 

.30021 

.04799 

-.485 

? 4 

.33030 

.*4879 

-.  374 

. 34977 

.04878 

-.398 

. 35024 

.04879 

-.485 

. 3501  5 

.34679 

-.536 

2 3 

.40047 

.04886 

-.358 

.39931 

.04886 

-.449 

.40037 

.04886 

-.514 

.39977 

.04885 

-.570 

2? 

.43030 

.0431? 

-.407 

.44397 

.0481  5 

-.491 

.45310 

.04913 

567 

.45039 

.0461  3 

-.624 

2 1 

.30039 

.04643 

-.441 

.49977 

.0465? 

-.549 

.50024 

.04647 

-.630 

.50020 

.04648 

-.681 

2 0 

.330*5 

.04  394 

-.4  73 

.54  977 

.04198 

-.568 

.55342 

.04  392 

-.654 

.55033 

.04393 

-.  585 

19 

.600*9 

.04073 

-.505 

.59931 

.04C83 

-.577 

.60071 

.0407} 

-.501 

.60018 

.04078 

-.140 

1« 

.651 37 

.03711 

-.404 

.64  917 

.03719 

-.741 

.65326 

.03711 

-.  164 

.65015 

.03711 

-.  uo7 

1 7 

. 71076 

.01719 

-.764 

.70897 

.03279 

-.147 

. 71034 

.03218 

-.088 

.70977 

.03222 

-.342 

16 

. 73376 

.07561 

-.164 

.7791 7 

.07572 

-.07? 

. 78008 

.02563 

-.322 

.78012 

.0256? 

. 00? 

13 

.83071 

.01*14 

-.06? 

.84903 

.01876 

.018 

.85001 

.01815 

.354 

.45013 

.01615 

. 56  4 

14 

.97077 

.01071 

.059 

.9|9?9 

.01032 

.118 

.92012 

.01023 

.138 

. 920 J 5 

.01323 

.148 

1 3 

.93513 

.00765 

.180 

.98  537 

.00783 

.221 

.98611 

.00251 

.240 

.98498 

.03267 

.239 

SECTION 

5 

SECTION 

6 

SECTION 

7 

Nf 

*/l 

7/L 

CP 

K/L 

m 

CP 

X/l 

l/L 

CP 

15 

.94977 

- . OC  7 41 

.141 

.94953 

-.00734 

.17? 

.94946 

-.00735 

. 151 

14 

. 44954 

-.01*2? 

.064 

.44934 

-.01823 

.064 

.84  958 

-.01821 

.36  4 

1 3 

. 75098 

-.02*41 

-.027 

.7496* 

-.02454 

-.017 

. 7500? 

-.02453 

-.01  3 

1? 

.64954 

-.0*714 

-.049 

.64983 

-.0371  4 

-.346 

.64957 

-.03715 

-.071 

1 1 

.549*5 

-.O4*o; 

-.614 

.54955 

-.04396 

-.141 

. 54967 

-.04398 

-.127 

10 

.44990 

-.04*14 

-.614 

.44994 

-.04*14 

-.201 

.44970 

-.04816 

-.192 

9 

. 55016 

-.04450 

-.633 

. 34990 

-.04880 

-.527 

.34973 

-.34479 

-.595 

8 

.25012 

-.04646 

-.516 

.24997 

-.04645 

-.550 

.24976 

-.04645 

-.465 

7 

.15054 

-.04041 

-.406 

.15016 

-.04078 

-.569 

. 14996 

-.04076 

-.540 

6 

.10029 

-.03625 

-.376 

.10019 

-.03624 

-.472 

.10039 

-.03627 

-.625 

5 

.06550 

-.03203 

-.556 

.06521 

-.03198 

-.430 

.04536 

-.03200 

-.589 

4 

.04030 

-.02748 

-.556 

.03999 

-.02803 

-.651 

.04025 

-.02813 

-.418 

3 

.02030 

-.0224? 

-.50? 

.01985 

-.02268 

-.505 

.01985 

-.32266 

*.588 

2 

.00547 

-.01314 

. 308 

.00567 

-.01303 

.264 

.00578 

-.01313 

.150 

1 

.00057 

.00479 

.417 

. C0064 

.00449 

.787 

.00050 

.00361 

.729 

45 

.001*4 

.00727 

.194 

.00190 

.00749 

.515 

.00195 

.00757 

.489 

44 

.006*6 

.01361 

.197 

.0062  3 

.01365 

.201 

.00630 

.31 369 

.098 

*3 

.01224 

.01473 

-.1  76 

.01239 

.01851 

-.142 

.01263 

.01489 

-.270 

4? 

.02006 

.0227? 

-.544 

.01933 

.02268 

-.604 

.02012 

.02277 

-.635 

41 

.C29M 

.02581 

-.732 

.02991 

.02584 

-.748 

.02999 

.02383 

-.437 

40 

.04966 

.02966 

-.503 

.04972 

.02967 

-.623 

.04995 

.02970 

-.772 

39 

.07444 

.03322 

-.397 

.07488 

.03329 

-.474 

.0748? 

.03327 

-.633 

34 

.09994 

.n*6?1 

-.402 

.09991 

.03620 

-.506 

.09990 

.03621 

-.648 

37 

.139*6 

.03995 

-.446 

.13983 

.03*94 

-.581 

.13976 

.03995 

-.5*8 

36 

. 1 79  79 

.04286 

-.464 

.17999 

.04272 

-.632 

.17991 

.04288 

-.51  5 

35 

.22001 

.04515 

-.502 

.22010 

.04514 

-.610 

.21990 

.04514 

-.499 

34 

.25964 

.04681 

-.537 

.25996 

.046*1 

-.555 

. 25976 

.04682 

-.494 

33 

.299*4 

. 048CP 

-.591 

.29994 

.04799 

-.535 

.29986 

.04800 

-.470 

32 

.359*5 

.04469 

-.640 

.34038 

.04869 

-.535 

. 33979 

.04868 

-.427 

31 

.379*6 

.04892 

-.635 

.37994 

.04891 

-.526 

. 37976 

.04892 

-.298 

30 

.41959 

.04867 

-.629 

.41988 

.04867 

-.290 

.41988 

.34*65 

-.211 

29 

.45975 

.047*9 

-.623 

.45975 

.04  790 

-.189 

.45970 

.04  789 

-.’82 

24 

.49960 

.04650 

-.191 

.49994 

.04649 

-.167 

.49987 

.04649 

-.164 

27 

.53959 

.0445? 

-.126 

.53988 

.04450 

-.153 

.53975 

.04432 

-.132 

26 

.57961 

.04214 

-.105 

.57991 

.04210 

-.115 

.57985 

.04214 

-.101 

25 

.61947 

.03038 

-.089 

.61970 

.03959 

-.092 

.61976 

.03940 

-.079 

24 

.65964 

.0*637 

-.071 

.65979 

.03635 

-.374 

.65966 

.03636 

-.060 

25 

.69070 

.03504 

-.054 

.69976 

.03308 

-.043 

.69979 

.03304 

-.038 

22 

. 74940 

.02049 

-.032 

.73973 

.02946 

-.026 

.73980 

.32946 

-.315 

21 

.77960 

.92567 

.00? 

.7795? 

.02567 

.003 

.7794? 

.02570 

.010 

20 

.41947 

.02157 

.043 

.81965 

.02154 

.044 

.81985 

.02150 

.04  2 

19 

.•3935 

.01709 

.04? 

.85940 

.01707 

.080 

.83943 

.01712 

.075 

14 

.49940 

."1246 

.124 

.49977 

.01241 

.114 

.89961 

.01243 

.110 

17 

.94727 

. OC  753 

.183 

.94461 

.00742 

.174 

.94959 

.00733 

.152 

16 

.94506 

.0P76/ 

.241 

.9846? 

.00272 

. 222 

.98455 

.00274 

. 194 

TABLE  B1-18 


Bl-25 


M6  WlNr, 

- SURFACE  PR c SSIIR r OISTRITUTIONR 

TEST  2101 

MO  = 

.A«^ 

ALPHA  * 

1 ,nr> 

REC 

1 1 . 77*10**6 

SECTION 

1 

SECTION 

7 

SECTION 

3 

SEC  1 1 01 

4 

NP 

K/l 

7/1 

CP 

w/U 

I/L 

CP 

K/L 

7/1 

CP 

K/L 

7/L 

CP 

1? 

.9S03H 

-.00774 

. 105 

.94937 

-.00735 

.155 

. 94999 

-.00  767 

.17  5 

.949*  7 

-.00731 

.181 

t» 

.91397 

-.0719* 

-.10* 

.81705 

-.02182 

-.041 

. 81986 

-.02162 

-.007 

. 8???5 

-.C7175 

.014 

10 

.46303 

-.0***7 

-.267 

.6649* 

-.03579 

-.701 

.67008 

-.0555! 

-.  150 

.6721 6 

-.0353/ 

-.  )89 

9 

.563*9 

-.04301 

-.4  7? 

.56705 

-.04794 

-.501 

.57033 

-.0477? 

-.483 

.57730 

-.04761 

184 

8 

.44309 

-.''4773 

-.3  79 

. 44  706 

-.C4769 

-.453 

.470*7 

-.047^0 

-.503 

.47770 

-.  04  75  3 

-.5*7 

7 

.363*0 

-.04*50 

-.306 

. 36  705 

-.04889 

-.568 

. 5?009 

-.04890 

-.44  t 

. 37735 

-.04391 

-.  48? 

6 

. ? 43  70 

-.04707 

-.762 

. 76  705 

-.04706 

-.297 

.77010 

-.04/16 

-.54? 

.272 30 

-.  4 77  3 

-.  383 

5 

.16304 

-.04194 

-.  700 

.16699 

-.04707 

-.266 

• 1 7Q1C 

-.04774 

-.77? 

.17747 

-.04738 

-.797 

4 

. 04?o  R 

-.07071 

-.71? 

.04909 

-.07958 

-.753 

.05016 

-.07975 

-.734 

.0501 7 

-.07974 

-.  7/1 

3 

.070"? 

-.0776* 

-.306 

.0197? 

-.0774? 

-.30? 

.07010 

-.07775 

-.277 

.01999 

-. J7768 

-.  510 

7 

. 003  0 ^ 

-.01333 

.407 

.00570 

-.01761 

.400 

.00591 

-.01 376 

. -18 

.0061 1 

-.01 555 

.40? 

1 

. 00034 

. QC  ?9? 

.556 

.00031 

.00777 

.*44 

.0004? 

.00317 

.378 

.00000 

. 000)0 

.57  0 

34 

. no 71 4 

.ir*n? 

.61* 

.0010* 

.00553 

.581 

.0077? 

.00806 

. 533 

.0071 j 

. 00787 

. 51* 

33 

.00*44 

.0159? 

.094 

.00789 

.01531 

.071 

.00914 

.01640 

-.03* 

.00893 

.01619 

-.  ) 58 

3 2 

.07037 

.0??** 

-.450 

.01906 

.0773? 

-.551 

.07036 

.07775 

-.590 

.07017 

.1*7776 

-.660 

31 

.03373 

.07*01 

-.450 

.0340? 

.07674 

-.803 

.03508 

.07698 

-.863 

.03580 

.07701 

-.883 

30 

.04136 

. or 130 

-.  3 20 

.03911 

.03113 

-.  370 

.06077 

.031?* 

-.760 

.0601 > 

.03177 

-.  '8* 

79 

.09930 

.03617 

-.266 

.0991 3 

.0361  3 

-.368 

.10079 

.03676 

-.410 

.10019 

.03673 

3*7 

78 

.13137 

.040*0 

-.785 

.14977 

.04C71 

-.35* 

. 1303? 

.04078 

-.475 

.15074 

.040/8 

-.454 

27 

.70144 

.04413 

-.304 

.19909 

.04405 

-.394 

.70079 

.04411 

-.450 

.70016 

. 0441  0 

-.496 

?6 

. 750*9 

.04647 

330 

.750*0 

.04649 

-.417 

. 75074 

. C4  64  7 

-.474 

.75071 

. 04647 

-.516 

26 

.30130 

.P450C 

-.337 

.79975 

.04798 

-.474 

.30008 

.04800 

-.495 

.30071 

.04799 

-.547 

2 4 

. 33030 

.04*  70 

-.365 

. 34977 

.04878 

-.451 

. 35074 

.04879 

-.538 

. 35015 

. T4379 

-.581 

2 3 

.40047 

.04556 

-.  394 

. 39931 

.04886 

-.488 

.40037 

.04886 

-.569 

.39977 

. 04885 

-.61  7 

22 

.45130 

.04*1? 

-.440 

.44*97 

.04815 

-.533 

.45010 

.04813 

-,60«> 

. 450J9 

. C4*1 5 

-.671 

2 1 

.50130 

.04645 

-.470 

.49977 

.0465? 

-.591 

.50074 

.04649 

-.  665 

.50070 

.04643 

-.  7?6 

70 

. 53173 

.04  394 

-.509 

.54977 

.04398 

-.61  4 

.5504? 

.04  39? 

-.690 

. 55U  33 

.04393 

-.674 

1? 

.40079 

.04073 

-.559 

. 5993? 

.0408] 

-.678 

. 60071 

.04073 

-.698 

.6001 8 

. 04078 

-.  134 

11 

.6503? 

.03711 

-.497 

.6491 7 

.03719 

-.*9? 

.65076 

.03711 

-.  700 

.65015 

.0X711 

-.  3/9 

17 

.71076 

.03719 

-.318 

.70897 

.03779 

-.15? 

.71034 

.03718 

-.079 

. 70977 

.0377? 

-.  J?3 

16 

. 7*074 

.07561 

-.167 

. 7791 ? 

.0757? 

-.060 

. 78008 

.07563 

-.004 

. 7801? 

.07567 

. ) 1 9 

13 

.55071 

.01*14 

-.055 

.84903 

.01876 

. C 78 

.85001 

.01815 

. 06  8 

.83010 

.01815 

.075 

14 

. 97077 

.01071 

.06? 

.91979 

.0103? 

.173 

.9701? 

.01073 

.147 

.97005 

.01073 

. 154 

13 

.9551* 

.00765 

.187 

.98387 

.00783 

.770 

.93611 

.00751 

.741 

.98498 

.00767 

.739 

SECTION 

5 

SECTION 

6 

sect  ion 

7 

NP 

>f/l 

7/1 

CP 

*/l 

7/1 

CP 

*/i 

7/1 

CP 

15 

.94977 

-.007*1 

.174 

.94953 

-.00734 

.163 

. 94  9fc  6 

-.00/35 

.133 

14 

.34964 

-.01*7? 

.054 

.84934 

-.01873 

■ C 53 

.84958 

-.01871 

. 34/ 

1 3 

. 751P  * 

-.0?*M 

-.040 

. 74  96* 

-.07*54 

-.07® 

. 75017 

-.C2860 

-.027 

17 

.649** 

-.0*713 

-.  107 

.64983 

-.0371  4 

-.398 

.64937 

-.33/15 

-.387 

11 

.549*5 

-.04397 

-.601 

.54955 

-.04396 

-.153 

. 54967 

-.04*98 

-.13/ 

10 

.44990 

-.04*14 

-.601 

.44993 

-.04814 

-.700 

.44970 

-.34816 

-.198 

9 

. 55016 

-.043*0 

-.580 

. 34993 

-.04380 

-.511 

.34973 

-.34*79 

-.  *66 

3 

. 7501? 

-.04446 

-.453 

.74997 

-.04645 

-.571 

. 74976 

-.04645 

-.459 

7 

.1*064 

-.040*1 

-.*30 

.15016 

-.34078 

-.501 

. 14996 

-.040/6 

-.50  3 

6 

.10079 

-.03675 

-.791 

.10013 

-.03674 

-.39? 

. 10039 

-.0367/ 

-.  564 

6 

.04660 

-.0370* 

-.345 

.06571 

-.03198 

-.34? 

.06556 

-.03700 

-.578 

4 

.040*0 

-.077** 

-.*45 

.03999 

-.07803 

-.396 

.04373 

-.07813 

-.563 

3 

.070*0 

-.077*7 

-.  *41 

.01935 

-.07768 

*69 

.01985 

-.07766 

-.490 

7 

.005*7 

-.0U14 

. *99 

.00667 

-.01305 

.349 

.00578 

-.01313 

. 709 

1 

.00867 

.00*79 

.*03 

.00063 

.00449 

.775 

.00050 

.00  361 

.718 

45 

.001*4 

.0077? 

.099 

.03190 

.00749 

.451 

.00193 

.0375/ 

.476 

44 

.00674 

.01 *41 

.099 

.00673 

.01365 

.115 

.03630 

.31368 

.014 

43 

.0177* 

.01*7* 

-.734 

.0170* 

.01831 

-.733 

.01765 

.31889 

-.  16? 

4? 

.07004 

.0227? 

-.67* 

.01983 

.07768 

-.699 

.0701? 

.07?// 

72  7 

41 

.079*8 

.07531 

-.  358 

.07991 

.07584 

-.883 

.07999 

.07583 

-.941 

40 

.94944 

.07944 

-.844 

.0497? 

.07967 

-.676 

.04995 

. C?  970 

-.95  8 

39 

.0744* 

.0337? 

-.762 

.07483 

.03379 

-.807 

.0748? 

.3337/ 

-.941 

38 

. 09994 

.0*671 

-.410 

.09991 

.03670 

-.743 

.09990 

.03671 

-.884 

37 

.1 *9*6 

.03995 

-.436 

.13933 

.03994 

-.58? 

.13976 

.0*995 

-.498 

36 

. 1 7979 

.047*6 

-.627 

. 17999 

.04777 

-.  675 

. 17  991 

.04783 

-.499 

33 

.77001 

.0461* 

-.  566 

.77010 

.04314 

-.64* 

.71990 

.04514 

-.51  3 

34 

.75944 

.04481 

-.597 

.73996 

.04681 

-.579 

. 75976 

.04637 

-.573 

33 

.799** 

.04*00 

-.64  6 

.79994 

.04799 

-.566 

. 79986 

.34800 

-.49/ 

3? 

.3*9*5 

.04*69 

-.  694 

. 3400* 

.04869 

-.563 

. JJ979 

.34669 

-.45 1 

31 

.379*6 

.04*9? 

-.  705 

.37994 

.04891 

-.549 

. 37976 

.0489? 

-.36? 

30 

.41959 

.04*67 

-.649 

.4198* 

.04867 

-.593 

.41988 

.04868 

-.733 

29 

.45975 

.04789 

-.663 

.45976 

.04790 

- . 70C 

.45970 

.34  7*9 

-.  191 

73 

.49940 

.04650 

-.7  59 

.49994 

.04649 

-.164 

. 49987 

.0464? 

-.168 

27 

.5*959 

.0445? 

-.  137 

.5393* 

.04450 

-.146 

.53975 

.04457 

-.135 

26 

.57961 

.04714 

-.096 

.57991 

.04710 

-.108 

. 57985 

.34714 

-.  10? 

26 

.619*7 

.030*3 

-.077 

.61973 

.0*939 

-.085 

. 61976 

.03940 

-.0*1 

74 

.65043 

.03637 

-.058 

.65979 

.03635 

-.166 

.65966 

.3  3656 

-.364 

73 

,6907n 

.08*08 

-.04? 

.69976 

.0*308 

-.3*8 

. 69979 

.03*08 

-.044 

22 

.7*940 

.0?°49 

-.071 

.7*970 

.07946 

-.070 

. 73960 

.37946 

-.075 

21 

. 77940 

."7*67 

.012 

.77967 

.02667 

.010 

. 7794? 

.07570 

.011 

20 

.319*7 

.07157 

.CSP 

.81965 

.07154 

.347 

.819*5 

.07153 

.378 

19 

.83955 

.01709 

.087 

.85930 

.01707 

.083 

. 85943 

.0171? 

.055 

1 3 

.89940 

.01746 

.178 

.89977 

.01741 

.170 

.89761 

.31743 

.380 

17 

.94777 

.00735 

.186 

.94361 

.0074? 

.173 

.94959 

.00733 

. IOJ 

16 

.9*586 

,0P?64 

. ?41 

.9346? 

.00277 

.771 

.98455 

.30774 

.133 

TABLE  B1-19 


B I -2b 


MA  d I NS 

- SURFACE  POfSSIJPE  DISTPJHUTIONS 

TEST  250? 

10 

.SPOT 

ALPHA  = 

? . 05 

PEC 

11. 7P*10**A 

SE f T ION 

1 

SECTION 

7 

StCf ION 

3 

3CCII0N 

4 

N p 

l/l 

7/1 

cr 

l/L 

l/l 

CP 

M/L 

l/l 

CP 

l/l 

l/l 

CP 

i? 

.9501-) 

-.rpi?* 

. 100 

.94937 

-.00735 

.149 

. 94999 

-.  30737 

.17  1 

.949*/ 

-. 30731 

.17* 

1 1 

. 313*>7 

-.07193 

-.111 

.*1 705 

-.071*7 

-.P47 

. *19*6 

-.07152 

-.31? 

.82773 

-.07175 

.006 

10 

.66591 

-.0»3f  7 

-.747 

.6669* 

-.03579 

-.704 

.6700* 

-.03553 

-.  16* 

.6/21 6 

-.03537 

-.171 

9 

.563** 

-.04301 

-.  330 

.56705 

-.34794 

-.  37? 

.57033 

-.04272 

-.  305 

.57230 

-. J4261 

-.174 

8 

.40599 

-.04773 

353 

.46736 

-.04769 

-.405 

. 47337 

-.04  760 

-.44* 

.47270 

-.  0473  3 

-.  52* 

r 

. 3A5IO 

-.04*79 

-.767 

. 36  735 

-.04**9 

-.373 

. 37009 

-.04*90 

-.  5*8 

. 377  35 

-.04*91 

-.431 

6 

. 705  79 

-.P47r? 

-.  711 

.76705 

-.04  7P6 

-.750 

.77010 

-.04  716 

-.2*  7 

.7/733 

-.0472  3 

-.  379 

5 

. 10594 

-.04194 

-.144 

.16699 

-.0470? 

-.19* 

.17010 

-.04774 

-.707 

. 1 724  ? 

-.3423* 

-.  231 

4 

.04993 

-.o?971 

-.174 

.04909 

-.0795* 

-.14* 

.05316 

-.37975 

-.  130 

.05017 

-.02974 

-.154 

1 

.0?0n7 

-.0770* 

-.175 

.019?? 

-.0774? 

-.  160 

.0791C 

-.07275 

-.  HI 

.01999 

-.0776* 

-.  153 

? 

.00593 

-.01333 

.4*r 

.00570 

-.01761 

.4*0 

.00591 

-.01 526 

.500 

.0061 1 

-.31 355 

. 4*5 

1 

.00054 

.0079? 

.*40 

.00031 

.00777 

.878 

.0004? 

.00317 

.810 

.0003 J 

.00000 

. 106 

14 

.00714 

.00*07 

.557 

.00103 

.00553 

.515 

.0077? 

.00*36 

.465 

.0071 3 

. 00737 

. 44* 

35 

. 00300 

.0159? 

-.001 

.007*9 

.01531 

-.072 

.009U 

.01640 

-.133 

.00*93 

.01619 

-.  177 

3? 

.07037 

.077*5 

-.573 

.019QS 

.0773? 

-.647 

.07036 

.07773 

-.694 

.0201? 

.02776 

-.  '57 

31 

.0*575 

.07701 

-.*63 

.0340? 

.07674 

-.915 

.0350* 

.0769* 

-.93* 

. C 3 5 3 3 

.07701 

-.931 

30 

.00030 

.03130 

-.  369 

.05911 

.0311  3 

-.85* 

.0637? 

.33123 

-.901 

.06011 

.03177 

-.910 

?9 

. 09959 

.03617 

-.35* 

.0991 3 

.0  361  3 

-.366 

. 10079 

.03676 

-.7*9 

.10019 

.03673 

-.313 

7 3 

.15037 

. 04P*C 

-.  349 

.14977 

.04071 

-.41  * 

. 15032 

.0407* 

-.430 

.15074 

. 040/8 

74  1 

27 

.70044 

.04413 

-.  366 

.19039 

.04405 

-.456 

.20079 

.34411 

-.496 

.70016 

. 04410 

-.494 

26 

.75039 

.04647 

-.379 

.75090 

.04649 

-.475 

. 25024 

.04647 

-.529 

.25021 

. 0464  7 

551 

2 5 

. 30950 

.04*00 

-.  3*6 

.79975 

.0479* 

-.47* 

.3000* 

.04803 

-.562 

. 30071 

. 34  799 

-.  595 

74 

. 35050 

.04*79 

-.  411 

. 34977 

.04*7* 

-.49* 

. 35324 

.34*79 

-.  5*4 

. 3501  5 

. 34*79 

-.  640 

2 3 

.40047 

. 04  * * 4 

-.430 

.39931 

.04**6 

-.<36 

.40037 

.04886 

-.61* 

.39977 

.04**5 

-.659 

7? 

.45030 

.04*17 

-.477 

.44*97 

.04815 

-.565 

.45010 

.04*1 3 

-.656 

.45039 

. 94*1 3 

706 

71 

.50939 

.0464* 

-.  507 

.499 27 

.0465? 

-.627 

.50024 

.04649 

-.706 

.50070 

. 3464* 

-.762 

70 

.55075 

.04*94 

-.*36 

.54977 

.0439* 

-.655 

.5504? 

.04  592 

-.777 

.55035 

.0433  3 

-.495 

19 

.00079 

.04075 

-.593 

.59931 

.04083 

-.66* 

.60071 

.04073 

-.  736 

.6001  * 

. 0407* 

-.1*4 

1 3 

.0503? 

.03711 

-.61* 

.6491  7 

.03719 

-.661 

. 65076 

.03711 

-.222 

.65015 

. 0371  1 

-.0*0 

17 

. 71070 

.03719 

-.  360 

. 73*97 

.03779 

-.180 

. 71034 

.03719 

-.381 

. 70977 

.0327? 

-.019 

1 6 

. 7*070 

.07561 

1 74 

.7791? 

.0757? 

-.056 

. 780C  8 

.07563 

.004 

. 7*012 

.C2562 

.02  7 

13 

. *5071 

.01*14 

-.059 

.*4933 

.01876 

.054 

.*5001 

.01815 

.075 

.85010 

.01*15 

.0*0 

14 

.97077 

.01071 

.067 

.91979 

.0103? 

.176 

.9201? 

.01023 

. 131 

. 920c 5 

.01073 

. 155 

1 3 

.9*51* 

. or?65 

.17* 

.9*397 

.00783 

.71* 

.9*611 

.30251 

.240 

.9*49* 

.00767 

.237 

SFfT (ON 

3 

Sf  C MON 

6 

SECTION 

7 

NP 

»/l 

7/1 

CP 

l/L 

l/l 

C° 

l/L 

l/l 

CP 

15 

. IJ4*>" 

-.OP/M 

. 170 

.94953 

-.30734 

.151 

. 94946 

-.  0 J 7 35 

.106 

14 

. *4954 

-.01*7? 

.04  3 

.*4934 

-.01873 

.04  1 

. 84  958 

-.01*21 

.074 

1 1 

. 7500 5 

-.030 

. 74953 

-.07*34 

-.040 

. 7500? 

-.0?B50 

-.046 

1 7 

.649** 

-.0*713 

-.17? 

.64913 

-.03714 

-.110 

. 6493/ 

-.03  715 

-.0°* 

11 

.549*3 

-.94597 

-.51* 

.54955 

-.04*96 

-.167 

.54967 

-.04  ’.98 

-.  15? 

10 

.44999 

-.04*14 

-.3?7 

.4499* 

-.04*14 

-.197 

. 4497C 

-.04*16 

-.  2t  3 

9 

.38616 

-.04**0 

-.519 

. 3499J 

- . 04  **0 

-.490 

. 349  73 

-.04*79 

-.  1®  1 

* 

. 7391  7 

-.04645 

-.410 

.7499/ 

-.04645 

-.479 

. 24976 

-.04645 

-.456 

7 

. 1 5 ■*  ' < 

-.04r»i 

-.27? 

. 13)15 

- . 04C 78 

-.455 

. 14996 

-.04076 

-.459 

6 

.10079 

- . r 367* 

-.716 

.10)17 

-.0)674 

-.33? 

. 10039 

-.0.3627 

-.507 

5 

. 06550 

-.o*?r* 

-.  ??1 

.06371 

-.0319* 

-.76? 

.06836 

-.03700 

-.466 

4 

.04930 

-,0?7** 

-.771 

.03999 

-.07803 

-.770 

.04075 

-.  0781  5 

-.454 

3 

.P?9’0 

-.07?*? 

-.195 

.01935 

-.0776* 

-.737 

.019*5 

-.02766 

-.  3 7? 

7 

-.01314 

.47? 

.00567 

-.31)05 

.47? 

.0057* 

-.Cl  31 5 

. 243 

1 

.OP'1 5 7 

.OP 3 79 

. 7*5 

.0006* 

.00449 

.753 

.00050 

.00)61 

.696 

43 

.001*4 

• OP  777 

.011 

.00193 

.00749 

. 3*1 

.00193 

.00757 

. 359 

44 

. 006  '*6 

.013*1 

.011 

.03673 

.01365 

.0)0 

.00630 

.01 363 

-.  063 

41 

,01?P< 

.01*73 

-.374 

.01 739 

.31*51 

-.375 

.01765 

. }1 8*9 

-.451 

4? 

.P?9 06 

.0777? 

76S 

.019*  3 

. )??6* 

-.775 

.0701? 

.07777 

-.  3C6 

41 

.079** 

.07**1 

-.037 

.07991 

.075*4 

-.974 

.02999 

.075*3 

- 1. 024 

40 

.04956 

.p?966 

-.953 

.0497? 

.07967 

-.986 

. 04  99  5 

.C297J 

-1.061 

39 

.0744* 

.0337? 

-.**7 

. P7  4*  * 

.1 3379 

-.941 

.0748? 

. 5 3327 

-1.051 

3* 

.09994 

.0!6?1 

-.*40 

.09991 

. 03670 

-.894 

.09990 

.03671 

-1.016 

37 

.139*6 

.0*993 

-.  796 

.1)9*3 

. 0 3994 

-.895 

.13976 

.03905 

-.376 

36 

. 1 7979 

. 947*7 

76') 

.17999 

.0477? 

-.91? 

. 17991 

.04  7*3 

-.  7?9 

33 

.J/O'M 

. 04313 

-.660 

.77010 

.04314 

-.864 

. 2199C 

.04314 

-.674 

5 4 

.75954 

.045*1 

-,59p 

.75996 

.046*1 

-.51* 

. 25976 

.04682 

-.473 

33 

. ?99M 

.94*00 

561 

. 79  99  4 

.04799 

-.491 

. 79986 

.04800 

-.  594 

3? 

. 339*5 

.94*50 

-.773 

. 34J0* 

.04*69 

-.51? 

. 33979 

.04  863 

-.  344 

31 

. 37915 

.04*9? 

-.76* 

. 37994 

.04*91 

-.45? 

. 37976 

.04*9? 

-.  570 

30 

.41959 

.0*86 f 

-.  673 

.419** 

. J 4 *6  7 

-.294 

. 41 98  3 

.04363 

-.  250 

79 

.4*975 

.P47P9 

-.533 

.45975 

.04790 

-.71  5 

.45970 

.04  739 

-.711 

7* 

. 4 995r 

.'<455r 

-.  199 

.49994 

.04649 

-.177 

. 49987 

.04649 

-.138 

77 

. 33059 

.0443? 

-.134 

.5)9** 

.04430 

-.153 

.53975 

.04  43? 

-.15? 

76 

. 3 ?">6l 

.04714 

-.  10? 

.57991 

.04710 

-.114 

. 579*) 

.04  714 

-.  12  3 

75 

.619*7 

.0  39*,* 

-,r*i 

.61970 

.03939 

-.091 

.61976 

.03940 

1Q6 

74 

.6395* 

.9*537 

-.060 

.65979 

.0635 

74 

. 65966 

. 036)6 

-.09) 

73 

. 699  70 

.n»<r* 

-.06? 

.69973 

.05308 

-.04) 

. 69979 

.03803 

-.079 

7? 

. 7 *940 

.07949 

-.079 

. 7)973 

.07946 

. 7)9*0 

. 02046 

-.070 

21 

. ' 795Q 

.07367 

.011 

. 7796? 

.07367 

.f  02 

. 7794? 

.07570 

-.  060 

70 

.*19*7 

.07157 

.030 

.*1965 

.07134 

.040 

. *1 983 

.02150 

-.051 

19 

.*3953 

.917P9 

.0*6 

.*59*) 

.01707 

.0?) 

.85943 

.0171? 

-.  046 

1* 

. *9940 

.01746 

. 1 ? 7 

. 89977 

.01  741 

.109 

. 89/61 

.01743 

-.045 

1 7 

.94777 

.or  735 

.1*7 

.94*61 

.0074? 

. 160 

. 949)9 

.00733 

-.061 

16 

. 9**r 4 

. 00766 

.736 

.98467 

.0077? 

.711 

.98435 

.Cl  274 

-.04? 

B1-  20 


TABLE 


HI -27 


HINT, 

- SIJOMCc  PDFSSURF  DISTRIBUTIONS 

TEST  ?7.0  4 

MO 

.A  TOO 

ALPHA  = 

■'.06 

REC  = 

11.77*10**6 

'.FCTIOS 

1 

SCC  T13N 

2 

stcrioN 

3 

SCC1I  (M 

4 

HP 

»/(. 

7/1 

CP 

X/L 

in 

CP 

XJl 

2/L 

CP 

xn 

2/L 

CP 

1 2 

.950*0 

- . Of  7 26 

.094 

.9495/ 

-.00755 

.146 

. 94999 

-.00737 

. 166 

.94957 

-.00731 

.174 

11 

.81897 

-.02195 

-.104 

.81735 

-.02182 

-.045 

,3198o 

-.02152 

-.016 

. 8222  3 

-.02125 

.001 

10 

.6589s 

-.05587 

212 

.66698 

-.  0 5579 

-.190 

. 67008 

-.03553 

-.170 

. 6721  6 

-.33537 

-.134 

9 

. 56539 

-. 04  »n 

-.279 

. 56  705 

-.04294 

-.285 

. 57333 

-.04272 

-.289 

.57230 

-.04  261 

-.213 

8 

.46899 

-.04775 

-.297 

.46706 

-.04769 

-.354 

.47337 

-.04760 

573 

.47223 

-.04753 

-.464 

7 

. ’<S5*0 

-.04*89 

-.220 

. 56  73  5 

-.04889 

-.265 

. 37J09 

-.04890 

-.327 

. 372  55 

-. 04891 

-.  569 

6 

.26879 

-.04702 

-.159 

.26705 

-.3  4 706 

-.192 

. 27010 

-.04716 

-.224 

. 27  23u 

-.04723 

-.270 

5 

. 1 6594 

-.04194 

-.035 

.16697 

-. 34202 

-.133 

.17010 

-.34224 

-.139 

. 17242 

-.04238 

-.  165 

4 

. 0499  S 

-.02971 

-.056 

.04909 

-.32958 

-.348 

.05316 

-.02975 

-.326 

.0501 7 

-.02974 

-.051 

1 

.02002 

-.02268 

-.041 

.01922 

-.02242 

-.020 

.02010 

-.02275 

-.304 

.01999 

-.02268 

-.011 

2 

.0059* 

- . 1'  1 515 

.558 

.00520 

-.01261 

.562 

.00591 

-.  J1 326 

. 57  6 

.0061 1 

-.01355 

. 561 

1 

.000  54 

.00  29  2 

.827 

.00051 

.00277 

.811 

.00042 

.00317 

. 785 

.00003 

.00003 

. 784 

54 

.00216 

.0080? 

. 502 

.00103 

.00555 

.450 

. u3  2 22 

.0C806 

. 59  6 

.00210 

. C0787 

. 579 

55 

.00*66 

.01592 

-.080 

.0078? 

.01531 

-.157 

.00914 

,01640 

-.21  7 

.00895 

. U1619 

-.  209 

52 

.02057 

. 0 2 ? * 5 

-.693 

.01935 

.02232 

-.715 

.02056 

.02275 

778 

.0231 2 

..2276 

-.850 

51 

. 0 55  "*  5 

.02701 

948 

. 0 5 4C  2 

.32674 

-.991 

.03506 

.02698 

•1.031 

.03533 

.32701 

-1.051 

50 

.060  *6 

.05150 

- . 828. 

.05911 

.01115 

-.965 

.06022 

.03128 

-.99  6 

.0601 1 

.05127 

-1.310 

29 

.09959 

.0*61  7 

-.456 

.0991 5 

.0361 3 

-.835 

. 10329 

.03626 

-.906 

.10019 

.05625 

-.922 

28 

.150*7 

.04080 

-.  584 

.14927 

.04071 

-.425 

. 15032 

.04C76 

-.843 

.15024 

.04078 

-.  378 

27 

. 200  4 4 

.04415 

-.428 

.19909 

.0440  5 

-.490 

. 20029 

.04411 

-.  768 

.20016 

.04410 

-.855 

26 

. 7 5n*. 9 

.04647 

-.44? 

. 25  08  0 

.04649 

-.521 

. 25024 

.04647 

-.523 

.25021 

.04647 

-.  545 

25 

. 50080 

.04800 

-.423 

.29925 

.04798 

-.522 

. 30008 

.04803 

-.579 

.30021 

.04799 

711 

24 

. 55  ISO 

.04879 

-.486 

. 54927 

.04878 

-.540 

. 35024 

.04879 

-.  626 

. 35015 

.04579 

-.625 

25 

.4  004  7 

.048*6 

-.470 

. 59951 

.04886 

-.582 

.40037 

.04886 

-.646 

. 3V977 

.04885 

-.675 

22 

.480*9 

.04  812 

-.  504 

.44397 

.04815 

-.598 

.45010 

.04813 

694 

.45039 

.0481  5 

-.751 

21 

.50059 

.04648 

-.525 

. 49  72  7 

.04652 

-.655 

.50024 

,04649 

-.  749 

.50023 

.04643 

-.  777 

20 

.860*8 

.04  594 

-.555 

.54927 

.34398 

-.633 

.55042 

.04  392 

•.  761 

.55055 

. 0459  5 

-.45  2 

19 

.60929 

.04075 

-.618 

.59751 

.04083 

-.699 

. 60071 

.04073 

-.781 

.60013 

.04078 

-.198 

1 8 

.66052 

.05711 

-.660 

.6491  7 

.0  3719 

-.718 

.65026 

.05711 

-.  259 

.6501 5 

.05711 

-.394 

1 7 

. 71026 

.05219 

-.449 

.73397 

.05229 

-.222 

. 71034 

.03218 

-.103 

. 73977 

.05222 

-.  J16 

1 IS 

.7*026 

.02561 

-.130 

. 7791  2 

.02572 

-.060 

. 78JC8 

.02563 

.006 

.78012 

.0256? 

.043 

1 5 

. 85021 

. 01*14 

-.054 

. 3490  5 

.01826 

.040 

. 650L1 

.01815 

.386 

.8501 j 

.01815 

.094 

1 4 

.9?0>7 

.01021 

. C 6 6 

. 91  92  9 

. 01C32 

.151 

.92012 

.01023 

. 160 

.92035 

.01025 

. 162 

1 5 

.98813 

.Of  265 

.173 

.93537 

.0C285 

.218 

. 98611 

.30251 

.240 

.9B4V8 

.03267 

.235 

SECTION 

5 

SEC  MON 

6 

StCTION 

7 

N» 

*/L 

7/1 

Co 

X/L 

7/1 

CP 

K/l 

2/L 

Co 

1 5 

.71.777 

- . n0  7*1 

.167 

.94955 

-.00754 

.143 

.94946 

-.00735 

.08  3 

14 

. msc 

-.01*2? 

.041 

.84954 

-.01823 

. C 34 

. 34958 

-.01821 

.00  2 

1 5 

. 750°  5 

-."2831 

-.053 

. 74963 

-.02854 

-.046 

. '50C? 

-.02850 

-.  562 

1? 

.646*3 

-.0371  * 

-.1  27 

.64?*C 

-.03714 

-.113 

. 64957 

-.03715 

-.110 

11 

.549*3 

- . n 4 7 9 7 

-.480 

.54955 

-.04396 

-.1/0 

. 54967 

-.  34  598 

-.160 

10 

.44990 

-.04*14 

-.48? 

.4499* 

-. 3481 4 

-.22  9 

. 44970 

-.C4S15 

-.  221 

6 

. 33116 

-.0*0*0 

-.  443 

. 54  970 

-.04880 

-.450 

. 54  973 

-.34  879 

-.  455 

8 

. 2511? 

-.04646 

-.  348 

.24997 

-.04645 

-.424 

.24976 

-.04645 

-.41  8 

7 

. 13  9 3 4 

-.040*1 

-.203 

.15016 

-.04078 

-.366 

.14996 

-.04075 

-.407 

6 

.101?9 

-.03825 

-.1  39 

.10019 

-.03624 

-.258 

. 10339 

-.33627 

-.441 

5 

.06330 

-.0*203 

-.105 

.06521 

-.03198 

130 

.06536 

-.03200 

-.  384 

4 

.04030 

-.027*8 

-.105 

.05999 

-.02803 

-.176 

.002  5 

-.02813 

-.355 

5 

.r?o3n 

-.022*2 

-.058 

.019*5 

-.3226? 

-.105 

.01985 

-.32266 

-.246 

2 

.00'-  9 7 

-.01314 

.543 

.00567 

-.01305 

.495 

.03578 

-.01313 

.365 

1 

.0003  7 

.00379 

. 759 

.0006* 

.00449 

.725 

.00050 

.00  361 

.675 

45 

.00184 

.9C727 

-.073 

.03190 

.00749 

.510 

.00193 

.00757 

.290 

44 

.01361 

-.07? 

.03623 

.0  1.36  5 

-.04? 

.00630 

.31  568 

145 

4 5 

• 0 1 ? ? • 

.01*7*. 

-.430 

.01 209 

.01851 

-.46? 

.01265 

.01389 

-.522 

42 

. 0 ?1r  6 

.02272 

-.838 

.0196  3 

.02268 

-.858 

. 02012 

.3227? 

-.970 

41 

.02988 

.025*1 

-1.031 

.02991 

.02584 

-1.04? 

. 02999 

.02583 

-1.388 

40 

.04948 

.02966 

- 1.039 

.04772 

.02967 

-1.C70 

.1)4995 

.02970 

-1.136 

59 

.0744* 

.03*22 

-.  991 

.0748? 

.0  5329 

-1.029 

.07482 

.05327 

-1.  131 

58 

. 09994 

.0*A?1 

-.  950 

.09991 

.03620 

-.988 

.09990 

.03621 

-1.085 

57 

. 1 3986 

.03995 

-.917 

. 1 378  3 

.03994 

-.992 

.15976 

.03995 

-.898 

56 

.12979 

.0*2*4 

-.•89 

.17997 

.0427? 

-1.014 

.17991 

.34288 

-•  8C  7 

53 

.22001 

.04615 

694 

.22013 

.0451  4 

-.99? 

.21990 

.04514 

772 

54 

. 25964 

.04481 

-.  *90 

.25796 

.04681 

-.839 

. 25976 

.04  63? 

-.  756 

55 

. ?99*» 

. 048CO 

-.906 

.29971 

.04799 

-.796 

. 299*6 

.04800 

-.725 

5? 

. *>39*5 

.04*60 

-.933 

. 3400* 

.04869 

-.  76** 

. 53979 

.04669 

-.'714 

51 

. 379*6 

.04*92 

-.9** 

. 37974 

.04891 

-.682 

. 37976 

.04892 

-.402 

50 

.41939 

.04667 

-.619 

.41 9*8 

.04867 

-.259 

.41988 

.34868 

-.278 

27 

.45973 

. 9*7*9 

-.  350 

.45976 

.04790 

-.169 

.45970 

.34789 

-.183 

7 8 

.49940 

.0465T 

-.224 

. 49974 

.04649 

-.122 

. 49987 

.04649 

-.155 

27 

. 5 *,939 

.0445? 

-.133 

.5398* 

.04450 

-.103 

.53975 

.04452 

-.156 

28 

. 4 7961 

.04214 

-.076 

.57991 

.04210 

-.079 

.579*5 

.04214 

-.159 

25 

.61967 

.07936 

-.04* 

.61970 

.03939 

-.366 

.61976 

.039*0 

-.169 

?4 

.4594* 

,1*4*7 

-.050 

.65979 

.05635 

-.056 

.65966 

.03636 

-.186 

23 

. 69970 

# n % Ap* 

-.016 

.69976 

. 0 33C  8 

-.032 

. 69979 

.33308 

-.  200 

? 7 

.73940 

.02949 

-.001 

. 73973 

.02946 

-.324 

. 75980 

.02946 

-.21  5 

21 

. 77960 

.02367 

.024 

.7796? 

.02567 

.000 

. 77942 

.02570 

-.229 

20 

.*1937 

.021*  7 

.058 

.81965 

.02154 

.33? 

.81985 

.02150 

-.244 

19 

.*8955 

.01709 

.090 

.85980 

.01707 

.059 

.85943 

.0171? 

-.246 

1 8 

. *9940 

.01246 

.127 

.69977 

.01241 

.336 

. 89961 

.01243 

-.249 

1 7 

.9*727 

.or  733 

.179 

.94861 

.00742 

.135 

.94959 

.00733 

-.255 

16 

.9*50* 

.1026/ 

.253 

.9846? 

.00272 

.138 

. 9*455 

.30274 

182 

TABLE  B1-21 


B1-J8 


WIN'-,  - SURFACE  PR  F S S UR  F 0 I ST  R I RUT  I ON  S TEST  ?S91 

MO  = . R R S 1 

ALPHA  - 4.07 

RFC  = 11.79*10**6 


SECTION 

1 

SECTION 

7 

SeCTION 

3 

SECTION 

4 

NP 

X/l 

7/1 

CP 

X/L 

H L 

CP 

K/l 

7/L 

CP 

X/L 

// L 

CP 

1? 

.9 SO  30 

-.0C776 

.087 

. 94  9 J 7 

-.00735 

. 133 

. 94999 

-.00737 

. 151 

.949*7 

-.00731 

. 141 

1 1 

. *159/ 

-.0719  3 

-.  IOC 

.81/0  5 

-.02182 

-.045 

.31986 

-.02152 

-.02/ 

.8222  3 

-.02125 

-.318 

10 

. 6639  3 

-.033*7 

-.  189 

.6669* 

-.03579 

-.174 

.67008 

-.03553 

-.1/0 

.6721  6 

-.03557 

-.150 

9 

.56598 

-.04  301 

-.739 

. 56705 

-.04294 

-.254 

.57033 

-.04272 

-.258 

.57233 

-.04261 

-.248 

* 

.46399 

-.0477 3 

-.  75? 

. 46706 

-.04769 

-.280 

.47037 

-.04  760 

-.  31  / 

.47220 

-.04753 

-.  399 

7 

. 363  SO 

-.04**9 

-.179 

. 36  705 

-.04889 

-.215 

. 37009 

-.04890 

-.266 

. 37235 

-.04891 

-.  312 

6 

. 763  79 

- . 04  7(  7 

-.114 

.76705 

-.04706 

-.1  59 

. 27010 

-.04  716 

-.  166 

.27230 

-.04723 

-.  211 

3 

.16394 

-.04194 

-.034 

.16699 

-.04202 

-.075 

.17010 

-.04224 

-.0/6 

.17242 

-.04238 

-.  1J2 

4 

. 04  99  5 

-.07971 

.034 

.04909 

-.02958 

.041 

.05316 

-.329/5 

. 364 

. 0501/ 

-. L2974 

.044 

3 

. 0?0r:  7 

-,0??6* 

.071 

.019?? 

-.02242 

.102 

.02010 

-.02275 

. 120 

.01999 

-.02268 

.116 

7 

.0030  S 

-.01 333 

.619 

.00570 

-.01261 

.634 

.00591 

-.31 326 

. 644 

.0061 1 

-.01 355 

.636 

1 

.00034 

.00»9? 

.807 

.00031 

.00277 

.789 

.00042 

.0031/ 

.759 

.00000 

. 00000 

. 758 

34 

.00.’ 16 

.or*c  7 

.43* 

.0010* 

.00553 

. 39  3 

.00222 

.30*06 

. 52  4 

.00213 

.00797 

. 522 

33 

.00366 

.0139? 

-.137 

.00739 

.01531 

-.227 

.00914 

.01640 

-.268 

.03893 

.01619 

-.  31/ 

3? 

.0709' 

.077*3 

-.  66C 

.019C6 

.02232 

785 

. 02036 

.022/3 

-.  *38 

.02012 

.32276 

-.  **4 

31 

.03575 

.07701 

-1.011 

.0340? 

.02674 

-1.039 

.03508 

.02698 

-1.09  1 

.03530 

.02/01 

-1.108 

30 

.06033 

.03130 

-.971 

.05911 

. 0311  3 

-1.027 

.06322 

.33129 

-1.056 

.0601 1 

. 0512/ 

-1.077 

79 

.09939 

.0361  ? 

-.  464 

.0991 3 

.0  361  3 

-.938 

. 10029 

.03626 

-.983 

.10019 

.05623 

-1.003 

78 

.13037 

. 04r‘*fl 

-.333 

. 14977 

.04071 

-.866 

. 15032 

.040/9 

-.931 

. 15024 

.040/* 

-.  >62 

17 

. ?0O44 

.0441  3 

-.380 

.19909 

.04405 

-.637 

.20029 

.04411 

-.907 

.20016 

.04410 

-.945 

?6 

. ?3039 

.04647 

-.  43? 

.75080 

. 04649 

-.546 

. 25024 

.3464/ 

-.388 

.25021 

.0464/ 

-.938 

7 3 

. 30050 

.04*00 

-.476 

.79975 

.04798 

-.511 

. 30008 

.04800 

-.882 

. 30021 

.04/99 

-.  934 

? 4 

. 33030 

. 04  B 7° 

-.4  73 

. 54977 

. 04P78 

-.556 

. 35024 

.048/9 

-.632 

. 3501  5 

.04879 

-.943 

23 

. 4 0C4  7 

.04886 

-.  491 

. 59931 

.04886 

-.604 

. 4C037 

.04886 

-.631 

.399// 

.04835 

-.94/ 

77 

.43030 

.04*1? 

• .331 

.44*97 

.0481 5 

-.625 

.45010 

.0481  3 

-.6e3 

. 45vj j 9 

. 0491  5 

-.61  * 

71 

.30039 

. 04  64  B 

-.546 

.49977 

.04652 

-.674 

. 50024 

.34649 

-.743 

.50020 

.04648 

-.443 

70 

. 33073 

. 04  39fc 

-.564 

. 54977 

.04198 

-.703 

. 5504? 

.04  392 

-.775 

. 55 C 3 3 

.04  39  3 

3*9 

19 

.60079 

.04073 

-.6?? 

.59931 

. 04C8  3 

-.  716 

.60071 

.040/3 

71  2 

.6001 8 

. 0407* 

51  3 

1 8 

.6303? 

.0371  1 

-.670 

.6491 7 

.0371  9 

-.729 

. 65026 

.03/11 

-.233 

.65015 

.03711 

-.231 

1 7 

. M J?6 

.0J719 

-.563 

.7089/ 

.03229 

-.252 

. 71334 

.03213 

-.09o 

. /Q9/  / 

.05222 

-.151 

1 6 

. 73073 

.07361 

-.185 

.7791 ? 

.02572 

-.064 

. 780C8 

.02563 

-.  OC  2 

. 7*o  1 2 

. C2562 

-.  039 

1 5 

.43071 

.01814 

-.051 

.84905 

.01826 

. C 4 2 

.35001 

.01815 

.375 

.85010 

.01815 

. 356 

1 4 

.97077 

.01071 

.063 

.91979 

.01032 

.129 

.9231? 

.01023 

.149 

.970J5 

.01025 

.129 

1 3 

. 9*31 8 

.Of  76  3 

. 17? 

.93387 

.00283 

.20  7 

.9*611 

.00251 

. 224 

.9*4/8 

.03267 

. 199 

Sf  C 1 » ON 

3 

SECTION 

6 

SECT  ION 

7 

NP 

*/l 

//l 

CP 

X/L 

7/L 

CP 

X /L 

1/ L 

CP 

13 

.949// 

-.007*1 

.093 

.9495  3 

-.00/34 

.039 

. 94946 

-.00/55 

. 046 

14 

. *4934 

-. 01 P 7? 

.00? 

.84934 

-.01873 

-.00/ 

. 84  958 

-.01821 

-.038 

1 3 

. /son  3 

- . 07* 3 1 

-.0/4 

. 74963 

-.07854 

-.0/4 

. 75002 

-.02853 

-.393 

1 2 

.649** 

-.03715 

-.143 

.64980 

-.03714 

-.133 

. 64957 

-.03/15 

-.  14  5 

1 1 

.349*3 

-.04*9/ 

-.4  3* 

. 34  95*. 

-.04  396 

-.194 

. 5496/ 

-.  34  398 

18  5 

10 

.44900 

-.04*14 

-.439 

. 44  99 8 

-.04814 

-.  364 

. 44970 

-.04816 

-.  280 

9 

. 53014 

-.  3/8 

. 34990 

-.04830 

-.41  / 

. 549/3 

-.348/9 

-.439 

9 

.7391? 

-.04646 

-.79? 

.74997 

-.04645 

-.374 

.24976 

-.04645 

-.38/ 

/ 

. 13934 

- . 04  i’  * 1 

-.14? 

.15013 

-.040/8 

-.  308 

. 14996 

-.040/6 

556 

6 

. 10"?9 

-.03675 

-.069 

. 1001 9 

-.0  3674 

-.190 

. 10039 

-.03627 

-.  380 

5 

.n65Sr 

-.n»?r  5 

-.016 

.06571 

-.03198 

-.107 

.06536 

-.03700 

-.  31  3 

4 

. 04050 

- . 0?  78* 

-.015 

.03999 

-.07803 

-.091 

.U4025 

-.02813 

-.25/ 

* 

.C2030 

-.077*7 

. 066 

.01 »85 

-.07768 

.011 

.01985 

-.02766 

-.  132 

7 

.0038/ 

-.01 314 

.609 

.03567 

-.01305 

.575 

.00578 

-.Of  313 

.430 

1 

.0003 7 

.00379 

.731 

.0006* 

.UG449 

.695 

. 0G05C 

. GO  3u1 

. 646 

43 

. 301 *4 

.OC  777 

-.144 

.00190 

.00/49 

.7/0 

.001 93 

.00757 

.229 

44 

.00674 

.01361 

-.145 

.00675 

.01 365 

-.1  34 

.00630 

.01 369 

-.203 

4 3 

.017?* 

.01»73 

-.509 

.01709 

.01851 

-.576 

.01265 

.31 889 

-.563 

4? 

.0?0f'6 

.0??/? 

-.*96 

.01 93  3 

. 07768 

-.8/0 

.02012 

.02277 

-.930 

41 

.07998 

.07381 

-1.0*4 

.07991 

.37384 

-1.09? 

.02999 

.02583 

-1.138 

40 

.04**3 

.079/4 

-1.105 

.049/7 

.0796/ 

-1.1 31 

. u4  99  5 

.029/0 

-1.191 

39 

.0744* 

.0*37? 

- 1.061 

.074*8 

. Ci  3 129 

-1.095 

.0/4 82 

.0332/ 

-1.186 

3* 

. 09994 

.0*671 

-1.021 

. 09991 

.03670 

-1.055 

.09990 

.33621 

-1.  140 

3/ 

. 1 39*6 

.0*993 

-.995 

.13985 

.0  5994 

-1.060 

.139/6 

.03995 

-.  946 

36 

.1/979 

.94  7*4 

-.97? 

. 17999 

.047/7 

-1.033 

. 1/991 

.04288 

-.345 

35 

. 7 ?0C  1 

.04313 

-.9/1 

. 27013 

.04514 

- 1 * j6  0 

. 71 990 

.34514 

-.  82/ 

34 

. 73964 

.046*1 

-.9/4 

.73996 

.0468 1 

- 315 

. 23976 

.04682 

-.  80/ 

53 

.799** 

. 04*0f 

-.955 

. 79994 

.04/99 

-.560 

.29986 

.04600 

-.72/ 

3? 

. 3 39*3 

.04*/ 9 

-.601 

,14  J 

.04869 

-.49/ 

. 33979 

.04868 

-.385 

31 

. 379*4 

.04*9? 

-.4*1 

. 3/ 994 

. U4*91 

-.435 

. 3/9/6 

.04892 

-.454 

30 

. 41939 

.04*6/ 

-.459 

.41988 

. 0446 / 

-.473 

.41988 

.34868 

-.  330 

79 

.439/3 

.04 7*9 

-.4*0 

.45974 

. 04/90 

-.3/9 

.439/0 

.04/89 

-.260 

7* 

. 4 9940 

.966*0 

-.40* 

. 49  #34 

.14649 

31  6 

. 4998/ 

.34649 

-.  271 

7/ 

.33939 

.0443? 

369 

.3198  8 

.04450 

-.767 

. 359/5 

.04432 

-.70/ 

76 

. 3 / # 4 1 

. 04  714 

-.50* 

.57991 

.04710 

-.193 

. 3/985 

.34714 

-.  197 

75 

.619*/ 

.0*9** 

-.753 

.619/C 

.03*39 

-.135 

. 619/6 

.03940 

-•  7C  1 

74 

. 4 3 94  * 

.**  *43/ 

..19* 

.439/9 

. 0 5633 

-.17? 

. 65966 

. 33636 

-.73/ 

73 

. 699/0 

. 0S3f  • 

144 

.69  #74 

. 0 3 308 

-.0/9 

.699/9 

. 0 3 308 

-.281 

7? 

. / 3940 

,r  ?'*49 

-.084 

. 73  *7 

.07946 

-.033 

. 73980 

.07946 

-.  »1  7 

71 

. / /9 4 1) 

. )/*6  / 

-.  0 3C 

. 7 7 #f./ 

. 17  36/ 

-.018 

. 7/947 

.375/0 

-.  343 

70 

. - 193  7 

.0713/ 

.81/63 

. 07154 

.017 

. *1983 

.Q715U 

-.  35  / 

19 

. *3933 

.01709 

.OS  3 

. *39*  3 

. 11/0/ 

.0  36 

. *3943 

.01/17 

565 

1 - 

. * 9 *4  » 

. ’174* 

.0/8 

. 899/7 

. 0174 1 

. 13  4 

. 49  #b1 

.31743 

-.  35  3 

1 / 

.94/ * / 

.Of  733 

. 108 

. 94  *6  1 

.00/47 

. C|9 

.94939 

.00/33 

-.  310 

16 

.9*30* 

.or  *6  6 

. 14  • 

.9*46? 

. 0T»  7 ? 7 

.131 

. 98433 

.01  774 

-.189 

TABLE  B1-  22 


i 


HI  09 


JINT,  - SURFACE  PRESSURE  0 I 3 TR I RUTI ONS  TEST  25  92 

"IQ  = . R R fl  R 

ALPHA  - S.R7 

PEC  = 1 1 . 7R«  1 0*** 


S6C1I0N 

1 

SECTION 

/ 

SECTION 

3 

SEC  1 1 04 

4 

N >' 

«/l 

7/1 

CP 

X/L 

Z/L 

CP 

x 7l 

1/ L 

CP 

X/L 

Z/L 

CP 

1 ? 

.9503-3 

-.If  7/6 

.CHS 

.94957 

-.00735 

.1/9 

. 94999 

-.00757 

.116 

.94937 

-.03731 

.01/ 

1 1 

.MIS 0/ 

-.0/193 

-.086 

.81  70S 

-.0/18/ 

-.048 

.81986 

-.0/152 

-.048 

.8/2/3 

-.0/1/5 

-.071 

1 ' 

. f.ASQ  5 

- . n « sa  7 

-.  1 S 5 

. 66698 

-.05579 

-.159 

. &7Q08 

-.03553 

170 

.67/1 6 

-.03537 

-.17/ 

9 

. SftS9  9 

-.0*301 

-.  19/ 

. 56  705 

-.04294 

-.215 

.57033 

-.0427/ 

-./SO 

.57/30 

-.04/61 

-.250 

* 

.A.6S09 

- . n 4 7 7 * 

-.  199 

. 46706 

-.04769 

-./SO 

. 47037 

-.  04  763 

-.265 

.47/20 

-.34753 

-.  5/6 

t 

. 365*0 

-.04«*9 

-.  1 SO 

. 36  70S 

-.04889 

-.164 

. 3 7 009 

-.04890 

-.21/ 

. 37/35 

-.  04891 

-.253 

6 

. 2ft5  79 

-.04/1'/ 

-.064 

. /6  70S 

-.04706 

-.08  9 

. 27010 

-.04  716 

-.  11  / 

.27/30 

-.347/3 

-.153 

5 

. » 6694 

-.04194 

.070 

. 16697 

-.  u4ZCZ 

-.016 

. 1701C 

-.04/24 

-.014 

. 17/4/ 

-.04/38 

-.038 

4 

. 0499  S 

- . 0/9  7 1 

. 1 5S 

.04909 

-.0/958 

.1/4 

.05016 

-.0/975 

.148 

.0501/ 

-.32974 

. 1 5/ 

5 

.0/00/ 

- . 0 / ? 6 9 

.186 

.019// 

-.0/242 

./OS 

.0/010 

-.0/275 

.235 

.01999 

-.0/268 

. 233 

/ 

.00593 

- . 0 1 s * S 

.480 

.005/0 

-.01/61 

.690 

.00591 

-.01 3/6 

. 703 

. OOo 1 1 

-.01555 

.693 

1 

. 000  S4 

.or/9? 

. 776 

.00031 

.00/77 

. 754 

.0004/ 

.0031  7 

.718 

.00000 

. C0030 

. //J 

34 

. 00? 1 s 

.00*0? 

. 57/ 

.00108 

.00553 

. 320 

.00/// 

.00806 

. 248 

.0021 0 

.00787 

. 248 

S3 

.00**6 

. 0 1 S 9/ 

-.2  36 

.00789 

.01531 

-.31  3 

.00914 

.01 643 

-.  559 

.00893 

.01619 

-.  599 

3/ 

.0?" 37 

.0/2*5 

-.740 

.019C5 

.UZ75Z 

-.36/ 

.0/036 

. j//73 

-.910 

. C/ol  / 

.02/76 

-.  965 

SI 

.OSS  »s 

,0?7f1 

-1.C/3 

.0340/ 

.0/674 

-1.107 

.03508 

.0/698 

-1.161 

.03533 

.0/701 

-1.179 

SO 

.041  * A 

.0*130 

- i.r.s? 

.05911 

. C 31 1 3 

-1.106 

. 060// 

.031/8 

-1.134 

.0601 1 

.031/7 

-1.151 

29 

.09959 

.1761 7 

-.639 

.0991  * 

.0361  3 

-1.0/9 

.100/9 

.036/6 

-1.068 

.10019 

.036/3 

-1. 035 

Z3 

.mo 

.04n*n 

- . 59  ? 

.149/7 

.04071 

-.96  5 

. 1503/ 

. 04C79 

- 1.0/0 

. 150/4 

. 04C/3 

- 1. 050 

2? 

. ? 0 "1 4 4 

.144  1 S 

-.65/ 

.19909 

.04405 

-.939 

. 20029 

.04411 

-.999 

. ZOu  1 6 

. 04410 

-1.035 

?6 

. / * ? S 0 

. 1464  7 

-.479 

. / 5 0 8 0 

.04649 

-.816 

. 250/4 

. C4  64  7 

-.984 

.250/1 

.04647 

-1.0/5 

25 

. sonso 

. 04  MOP 

-.47/ 

./99/S 

.04798 

-.664 

. SC. DCS 

.04803 

-.981 

. 300/1 

.04799 

-.33/ 

Z4 

. 550*0 

.04/79 

-.SOS 

. 549/7 

.04878 

-.606 

. 350/4 

.34379 

-.984 

. 35GI  5 

.C 48/9 

-.  560 

a s 

.40047 

.04**6 

-.s/s 

. 59951 

.04886 

-.607 

.40037 

.04886 

-.  989 

. 399/7 

.04385 

-.499 

z? 

. 4 SO  SO 

.04  SI? 

-.567 

.44897 

.04815 

-.648 

. 45  0 1 G 

.04815 

-.  9C9 

. 450  j9 

. 0431  3 

-.466 

/i 

.50039 

. 04 64  S 

S 79 

.499/7 

. 0465/ 

-.701 

.500/4 

.04649 

-.59/ 

.500/3 

.04643 

441 

zo 

. sso/s 

.04*94 

-.  585 

. 549/7 

. 04398 

-.7/6 

.5504/ 

.04  39/ 

-.458 

. 55053 

.04395 

-.  41  3 

19 

.600?-) 

. 04T7S 

-.740 

.59931 

. 04C  S 3 

-.739 

. 60071 

.04073 

-.  369 

.60018 

. 04 J 73 

-.  339 

1 H 

.6603/ 

.05711 

-.687, 

.6491 / 

.0  3719 

-.698 

. 650/6 

.33711 

-.297 

.6501 5 

.03711 

-.  35/ 

f 7 

.IVio 

S/4 

. 70897 

.032/9 

-.176 

. 71034 

.03/13 

-.209 

. 73977 

.0  3/2/ 

-.  50/ 

1 6 

. 790/6 

. 0?  S61 

-.175 

. 7791  / 

.0/57/ 

-.035 

. 78008 

.0/565 

-.  106 

. 78o1  / 

.0/56/ 

-.  241 

IS 

. 8S0?1 

. 01 B1 4 

-.039 

.84905 

.018/6 

.051 

.35QC1 

.01815 

-.old 

.35013 

.01815 

-.171 

1 4 

. 9 ? 0 ? 7 

,01f/1 

.074 

.91  9/9 

.0103/ 

.150 

.9/01/ 

.010/3 

. J68 

.9/005 

. 01 j/ 3 

-.074 

1 5 

,v*51 3 

.nr  /** 

.17  5 

.98  56  7 

.00/8  3 

.204 

.98611 

.00251 

.171 

.98498 

.00/67 

-.031 

CT  JOS 

5 

SCC 11  ON 

6 

SECT  ION 

7 

N P 

X/L 

7/1 

CP 

X/L 

Z/L 

CP 

X/L 

Z/L 

CP 

1 5 

. 94977 

-.oc??i 

.009 

.9495  3 

-.00/34 

.013 

.94746 

-.0073$ 

-.31  3 

14 

. *49$c 

-.01*// 

-.955 

.34934 

-.018/3 

-.055 

. 34958 

-.013/1 

-.*171 

1 S 

. 750n  3 

-. °/*  5 1 

-.114 

. 74963 

- , 0 ?*5  4 

-.113 

. 75  00? 

-.0/350 

-.158 

12 

. 649®  3 

-.0*713 

-.169 

.649*3 

-.0371 

-.165 

. 64957 

-.03  715 

-.182 

11 

. 4 9 « 6 

-.94  307 

-.  571 

.54  955 

-.04396 

-.207 

. 54767 

-.04395 

-.209 

in 

. 44996 

-.04314 

-.  369 

.44993 

-.043*  4 

-.349 

.44070 

-.04816 

-.  3/5 

9 

. 35016 

-.n43Bf 

-.  318 

. 34990 

-.04830 

-.  367 

. 34773 

-.04877 

-.  41  5 

3 

. ’SOI? 

-.04646 

-.  777 

. ?4  9 J 7 

-.04645 

-.  331 

. ? 4976 

-.0464$ 

354 

7 

..15954 

-.040*1 

-.0*0 

.15016 

-.04073 

-.235 

. 14096 

-.04076 

-.  31  / 

6 

. 1 n n?n 

-.0*6/5 

-.001 

.1001? 

-.036/4 

-.1/5 

. 10039 

-.336/7 

-.  SC  3 

5 

.0655-3 

- . 0 * ?C  3 

.03  3 

.065/1 

-.03198 

-.03/ 

.06536 

-.03/00 

-.  241 

4 

.040  30 

-.0/7*" 

.083 

.03909 

-. 0?*C  3 

.00/ 

.043/5 

-.0/813 

-.175 

5 

,W 

-.9//*/ 

. 17/ 

.01985 

- . 0//68 

.1/0 

.01085 

-.32/66 

-.3/9 

? 

.005*7 

-.0131 4 

. 666 

.00567 

-.01305 

.585 

.00578 

-.01 313 

.477 

1 

.00057 

.00670 

.690 

.00068 

. 0C44  9 

.653 

. 0CU5C 

.00361 

. 6C  6 

4 5 

.00154 

. OC  7/7 

“.  / 34 

.00190 

.00749 

.19/ 

.00193 

.00757 

.154 

44 

.OQ6/6 

.01 361 

-.734 

.006/3 

.01365 

-.2/4 

.0063C 

.01365 

-.285 

43 

.01/’* 

.01*73 

-.589 

.01/0> 

,01851 

-.608 

.01/65 

.01 889 

-.653 

4/ 

.0/006 

.07777 

-.967 

.01933 

.02/68 

-.950 

.0/01/ 

.02/77 

- 1 . OC  1 

41 

.0/9*3 

.0/531 

-1.150 

.0/991 

.0/584 

-1.156 

.02900 

.0/533 

-1.2C2 

40 

.04966 

.9/966 

-1.181 

.0497/ 

.0/967 

-1. /OO 

.04995 

.0/970 

-1.  256 

39 

.07443 

.033// 

-1.139 

.07438 

.033/9 

-1.170 

.0748/ 

.033/7 

-1.254 

S3 

.09994 

.0*6/1 

-1.10/ 

.09991 

.036/0 

-1.157 

.09090 

.336/1 

-1. 209 

S 7 

. 1 5936 

. 06005 

-1.0/7 

.119*3 

.03994 

-1.136 

. 139/6 

.33995 

99  1 

36 

. 1 7979 

.04/36 

-1.043 

. 1 7999 

.04/7/ 

-.953 

. 17991 

.34/85 

-.  78  1 

35 

./70P1 

.04515 

-.*33 

.72010 

.0451  4 

-.688 

. 21 990 

.04514 

-.650 

34 

.25964 

.046*1 

-.5  75 

./ 5996 

.04631 

-.576 

.25976 

. 0465/ 

-.539 

33 

. »99** 

.04300 

-.5/6 

.29994 

.04799 

-.531 

.29906 

.34800 

-.485 

3/ 

.3S9«5 

.04*60 

-.501 

. 34003 

.04869 

-.498 

. 33979 

.04  868 

-.448 

31 

. 379*6 

.04*0? 

-.480 

. 37994 

.04891 

-.46/ 

.37976 

.0459/ 

-.1C  2 

30 

. 419*9 

.04*7  7 

-.46* 

.41988 

.04867 

-.436 

. 41988 

. 34888 

-.  353 

29 

.45975 

.04  7*9 

-.441 

.45976 

.04790 

-.  39/ 

.45970 

.04  787 

-.  504 

28 

.49060 

.04650 

-.416 

. 49994 

.04649 

-.  350 

. 49987 

.34649 

-.28/ 

27 

.53930 

.0445/ 

-.  394 

.5398* 

.04450 

-.321 

.53975 

.04452 

-.27  3 

26 

.57961 

.04/14 

-.  366 

.57991 

.04/10 

-.269 

. 57985 

.04/14 

-.243 

25 

.619*7 

.03933 

-.315 

.61970 

.03939 

-.243 

.61976 

.03940 

-.259 

26 

.65*61 

.0*637 

-.  / 79 

.65979 

.03635 

-.208 

. 63766 

.33636 

-.28  3 

23 

. 69970 

,C*3C* 

-.734 

.69976 

.03308 

-.175 

. 69979 

.33308 

-.295 

27 

. 73940 

.0/949 

-.189 

. 73970 

.0/946 

-.  130 

. 7J9/0 

.0/946 

-.  310 

7 1 

. 77960 

.0/567 

-.166 

.7796/ 

.0/567 

-.131 

. 7794/ 

.0/570 

-.  310 

20 

.31937 

.0/157 

-.1/6 

.31965 

.0/154 

-.1  1 7 

.81985 

.0/150 

-.  306 

19 

.35955 

.01709 

-.090 

.35930 

.01707 

-.088 

.65943 

.01712 

315 

13 

.M99/.0 

.01/46 

-.049 

.899 77 

.01/41 

-.071 

.89761 

.01243 

- . 28  3 

17 

.947/7 

.00735 

-.013 

.94361 

.0074/ 

-.026 

. 94959 

.00733 

-.250 

16 

.93506 

.00/66 

.003 

.9346/ 

.00/7/ 

-.023 

. 7*455 

.00274 

-.175 

FABLE  B1-23 


M6  WING 

- surface  prfssure  distributions 

TEST  2595 

NO 

.R*6* 

ALPHA  ’ 

6.07 

PEC 

11.R7»10»*6 

SECTION 

1 

SECTION 

7 

SECTION 

3 

SECTION 

4 

NP 

X/l 

I /l 

CP 

X/L 

in 

CP 

X/L 

/ / L 

CP 

X/L 

I/L 

CP 

1 ? 

.95010 

-.00776 

.078 

.94957 

-.00755 

.111 

. 94999 

-.00737 

.010 

.94987 

-.00731 

-.084 

1 1 

.9159? 

-.07195 

-.078 

.81 705 

-.0718? 

-.356 

. 81986 

-.02152 

-.082 

.82225 

-.02125 

-.125 

10 

.66591 

-.03SM7 

-.179 

. 66695 

-.05579 

-.HI 

. 67308 

-.03553 

-.177 

. 6721 6 

-.03537 

-.  197 

9 

.565*9 

-.04 101 

-.155 

. 56  735 

-.04794 

-.184 

. 57033 

-.04  272 

-.211 

.57230 

-.04261 

-.265 

3 

.46599 

-.‘'4  77  1 

-.153 

.46/36 

-.  04  769 

-.185 

.<.7337 

-.  34  760 

-.225 

.47220 

-.  0475  3 

-.  500 

7 

. 365*0 

-.04889 

-.089 

. 36  705 

-.04889 

-.116 

. 370C9 

-.04893 

-.  166 

. 37255 

-.04691 

-.212 

6 

. ?A5  79 

-.04707 

-.01  1 

. 76  7C1 

-.04706 

-.331 

. 77010 

-.  34  716 

-.360 

.27230 

-.04  72  3 

-.  106 

5 

. 1 6594 

-.04194 

.077 

.16597 

-.0470? 

.04? 

.17010 

-.04224 

.344 

.17242 

-. 04236 

.014 

4 

.04991 

-.07971 

. 710 

.04909 

-.07958 

.704 

.05316 

-.02975 

. 22  4 

.0501 7 

-. u2974 

.206 

5 

.0700? 

-.07768 

. 100 

.0197? 

-.07747 

. 51  7 

.07010 

-.02275 

. 532 

.01 999 

-.02268 

. 326 

7 

. CC59  1 

-.01111 

. 74  6 

.00573 

-.01761 

. 74  7 

.00591 

-.01 326 

. 753 

.0061 1 

-.31  355 

.738 

1 

. 000 '4 

.00797 

. 753 

. C003 1 

. 00*7  7 

.774 

.00047 

.0051  7 

.683 

. OOOOU 

.00000 

. 687 

34 

,no>i6 

.0080? 

. 315 

.0010* 

.00555 

.761 

. 3372? 

.00806 

.189 

.00210 

.00787 

. 166 

SI 

.00966 

.01597 

-.794 

.00789 

.01531 

-.375 

.00914 

.01640 

-.422 

.00893 

.01619 

-.461 

3? 

.o?o»? 

.377*5 

-.  30? 

.01905 

.0773? 

-.91  3 

. 0? j 36 

.02273 

-.953 

.0201? 

.02276 

-1.307 

11 

.03575 

. 077C 1 

-1.114 

.01407 

.07674 

-1.H1 

.03508 

.02698 

- 1 . 1 9 o 

.03550 

.02701 

-1.215 

50 

.0697ft 

.0*130 

-1.100 

.05911 

.0511  3 

-1 . HO 

.0607? 

.03129 

-1.175 

. C 1 0 1 1 

.03127 

-1.192 

29 

. 09959 

.03617 

-.964 

.0991  3 

.0561  5 

-1.078 

. 10029 

.33626 

-1.117 

.10019 

.03623 

-1.132 

78 

.150*7 

. 34  080 

-.61  3 

. 14  97  7 

.04071 

-1.074 

. 15037 

. 04  C 78 

-1.071 

.15024 

.34379 

-1.099 

7? 

.70044 

.04411 

-.651 

.19909 

.04405 

-1.007 

. 20329 

.3441  1 

-1.055 

.2001  6 

.04410 

-1. 005 

26 

. ? 50  1 9 

.0464  7 

-.710 

. 75053 

.04649 

-.975 

. 75324 

. b4  64  7 

-1.040 

.25021 

. 1.4647 

-.  778 

25 

. 10050 

. 048T0 

744 

.79975 

.04798 

-.934 

. 30005 

.04800 

-1.039 

. 30021 

.04799 

-.  536 

24 

. 15050 

.04879 

-.537 

. 14977 

.04878 

-.753 

. 35074 

.04879 

-1.035 

. 35C1  5 

.04879 

-.  544 

73 

.40^47 

.04886 

-.563 

. 59951 

.04886 

-.77? 

. 40037 

.34886 

-.633 

. 39977 

.04695 

-.  496 

2? 

.45050 

.04*1? 

-.  599 

.44897 

. 0481  5 

-.708 

.45010 

.04813 

-.  561 

. 450j9 

. 0461  3 

-.472 

2 1 

.50019 

.04648 

-.616 

. 4997/ 

.0465? 

-.710 

.50324 

.34649 

535 

. 50020 

. 04643 

-.*57 

70 

. 55375 

.04  194 

-.589 

.54977 

.04398 

-.757 

.55047 

. 04  392 

-.519 

.55035 

. C4  39  5 

-.459 

1» 

.60079 

.04075 

-.64? 

.59951 

. 04C8  5 

-.  756 

.60071 

. 04  C 7 3 

-.  48  3 

.6001 8 

.04073 

-.407 

1 * 

.6501? 

.03711 

-.689 

. 6491  7 

.0571  9 

-.499 

. 65076 

.03711 

-.455 

.65015 

.05711 

-.  387 

1 7 

. 71076 

.03719 

-.631 

.70897 

.03779 

-.166 

. 71034 

.03219 

-.  408 

. 7C977 

.03222 

-.  563 

1 6 

. 7*076 

.07561 

190 

. 7791 7 

.0757? 

-.055 

. 780Ce 

.02565 

-.  339 

.78012 

.02567 

-.  518 

1 1 

. 85071 

.01*14 

-.047 

.849C5 

.01876 

.030 

. 85  OC  1 

.01815 

-.245 

.85013 

.01815 

-.278 

14 

.97077 

.01071 

.064 

.919?9 

.0105? 

.105 

. 97017 

.01023 

-.148 

.92035 

.01023 

-.  235 

1 5 

.9851  * 

.00765 

.159 

.98  537 

.00783 

.181 

.98611 

.00251 

-.001 

.98496 

. 00267 

-.168 

SECTION 

5 

SFC TION 

6 

StCI 10M 

7 

NP 

X 71 

7/1 

CP 

X/L 

7/L 

CP 

X/L 

7/L 

CP 

1 5 

.94977 

- . OC  73 1 

-.097 

.9495  3 

-.00734 

-.077 

.94946 

-.00735 

-.090 

14 

. 34954 

-.01*7? 

-.110 

.94934 

-.01873 

-.105 

.64  95  8 

-.01821 

-.126 

1 3 

. 75003 

-.07*81 

-.156 

. 74963 

-.02854 

-.151 

. 7500? 

-.07850 

-.  165 

1? 

.4493* 

-.03713 

-.194 

.64  980 

-.05714 

-.188 

.64957 

-.0371  5 

-.199 

1 1 

.54933 

-.94397 

-.  56C 

.54955 

-.04396 

-.72  3 

. 54967 

-.04  398 

-.72  3 

10 

.44990 

-.04*14 

-.  361 

.44999 

-.04814 

-.385 

.44970 

-.04816 

-.  329 

9 

.35016 

-.04*30 

-.776 

. 34993 

-.04880 

-.343 

. 34973 

-.04879 

-.  599 

9 

. 7501? 

-.04644 

-.175 

.74997 

-.04645 

-.290 

.24976 

-.04645 

334 

7 

. 15054 

-.04081 

-.071 

.15016 

-.04078 

-.174 

. 14996 

-.04076 

-.275 

6 

.10079 

-.0*675 

.06? 

.10019 

-.05624 

-.060 

.10039 

-.03627 

-.246 

5 

.06550 

-.03703 

. 167 

.06571 

-.05198 

.037 

. 06536 

-.03200 

-.170 

4 

.04050 

-.0778* 

.168 

.03999 

-.02803 

.084 

.04075 

-.02813 

-.090 

3 

.07030 

.777 

.01985 

-.02268 

.218 

.01985 

-.02266 

. J6  7 

7 

.00587 

-.01314 

.715 

.00567 

-.01305 

.632 

.00578 

-.01513 

. 524 

1 

.00057 

.Or  379 

. 654 

.00068 

.00449 

.617 

.00050 

.00361 

.575 

45 

.00184 

.or  7? 7 

-.304 

.00190 

.00749 

.132 

.00193 

.00757 

.096 

44 

. 006  ? 4 

.01 361 

-.  304 

.00623 

.01365 

-.286 

.00630 

.01 363 

-.  150 

43 

.01773 

.01873 

-.646 

.01709 

.01851 

-.659 

,01265 

.01889 

7 09 

4? 

.07004 

.0777? 

-1.006 

.01983 

.02268 

-.995 

.02012 

.02277 

-1.037 

41 

.079** 

.07581 

-1.186 

.02991 

.02584 

-1.188 

.02999 

.02533 

-1.230 

40 

.04946 

.07966 

-1.718 

.0497? 

.02967 

-1.234 

. 04995 

.02970 

- 1. 284 

39 

.07443 

.0*3?? 

-1. 180 

.07488 

.03329 

-1.210 

.07482 

.03327 

-1. 272 

33 

. 09994 

.03671 

-1.145 

.09991 

.03620 

-1.165 

. 09  99C 

.03621 

-1.194 

37 

. 1 39*6 

.03995 

-.994 

.13983 

.03994 

-.922 

.13976 

.03995 

-.  780 

36 

. 1 7979 

.04786 

-.  773 

. 1 799? 

.04272 

-.734 

.17991 

.34288 

-.643 

35 

. ??on 

.04515 

-.609 

.27010 

.045.4 

-.597 

.21990 

.04514 

-.519 

34 

. 75964 

.04681 

-.  561 

.75996 

.04681 

-.536 

.25976 

.04682 

-.475 

33 

.79983 

.04800 

-.544 

.29994 

.04799 

-.507 

.79986 

.04800 

-.452 

3? 

. 3 39*5 

.04  37.9 

-.497 

. 34008 

.04869 

-.470 

. 33979 

.04863 

-.41  7 

31 

. 3798A 

.0489? 

-.46? 

.37994 

.04891 

-.435 

. 37976 

.04892 

575 

30 

.41959 

.0486/ 

-.469 

.41988 

.04867 

-.429 

.41988 

.04863 

-.  37  3 

79 

.45975 

.04789 

-.437 

.45974 

.04790 

-.  384 

.45970 

.0478? 

-.320 

73 

.49940 

.04680 

-.420 

.49994 

.04649 

-.375 

.49987 

.0464? 

51  5 

2 1 

.53959 

.0445? 

-.387 

.53988 

.04450 

-.337 

.53975 

.04452 

-.294 

2 6 

.57961 

.34714 

-.  365 

.57991 

.04210 

-.  308 

.57985 

.04214 

-.  798 

75 

.41937 

.03958 

-.  359 

.61970 

.03939 

-.311 

.61976 

.03940 

-.  JC9 

74 

. 7.5963 

.0*6*7 

-.  334 

.65979 

.03635 

-.285 

. 65966 

.03636 

-.  511 

73 

.69970 

.03308 

-.799 

.69976 

.03308 

-.257 

.69979 

.03308 

-.307 

7? 

. 7394.0 

.07949 

-.784 

. 73973 

.07946 

-.749 

. 7598L 

.32946 

-.  320 

71 

. 77960 

.0737  7 

-.  ?71 

. 7796? 

.07567 

-.246 

. 7794? 

.02570 

3?  7 

70 

.31937 

. 07157 

-.73? 

.81965 

.07154 

-.221 

. 81985 

.02150 

-.798 

19 

.*5955 

.01  TOO 

??8 

.85983 

.01707 

-.22 1 

.65943 

.01712 

-.286 

13 

.89940 

.01746 

-.193 

.8997/ 

.01741 

-.205 

. 39961 

.01243 

-.  28  3 

1 7 

.94777 

.00785 

-.159 

.94861 

.00742 

-.175 

.94959 

.00733 

-.75  8 

14 

.9MC*4 

.0(  766 

-.14  7 

.9846? 

.00 27? 

-.17? 

.93455 

.00274 

-.211 

B1-  24 


TABLE 


B I -3 1 


M*  wj  i Nr, 

- SURFACE  PPFSSlIRe  DISTRIBUTIONS 

TEST  2/96 

MO  = 

.R?U7 

ALPHA  - 

.0? 

REC 

= n . 7P»in**A 

Si C 1 |1M 

1 

UC  II  3N 

2 

St  C T I ON 

5 

SEC  Tl 08 

4 

NP 

K/l 

7/1 

CP 

*7 1 

7/L 

CP 

x/l 

7/1 

CP 

K/l 

7/L 

CP 

1 2 

.“>1010 

-.or  7?* 

. 101 

.94717 

-.00751 

. 110 

.94999 

-.00737 

.168 

.94937 

-. 30731 

. 177 

1 1 

. 8 1 s » 7 

-.07193 

-.  194 

.*1  70S 

-.0218? 

-.067 

.81986 

-.02112 

-.039 

.82223 

-.02121 

-.015 

10 

. 6610  3 

-.088*  7 

-.111 

. 66  69* 

-.03179 

-.114 

.67008 

-.03113 

-.621 

.6721  6 

-.03137 

-.  39? 

9 

.16**8 

-.04  'Cl 

-.419 

. 16 731 

-.04294 

-.133 

.17033 

-.  0427? 

-.186 

.57230 

-.04261 

-.  089 

H 

. 4659  ) 

-.04  771 

-.  16  7 

. 46  7.36 

-.04769 

-.446 

. 47037 

-.04760 

-.515 

.47270 

-.  04  75  J 

533 

? 

. IMS! 

-.04180 

-.  *09 

. 56  7DS 

-.04889 

-.  571 

. 37009 

-.04890 

-.  443 

. 3/255 

-.04891 

-.  433 

6 

. 26579 

-.0470? 

-.  ? 7( 

. 26  731 

-.04706 

-.119 

. 27010 

-.34  716 

16  1 

. 27250 

-.  0472  3 

-.404 

1 

.11.104 

-.1)4104 

-.751 

.16699 

-.0420? 

-.290 

.17010 

-.04  224 

-.  51  1 

. 1 7242 

-.04238 

-.336 

4 

.C400? 

-. 329/1 

-.75? 

.0490? 

-.07918 

-.  321 

.01016 

-.32975 

-.  ;i  7 

. Old  I 

-. 02974 

-.397 

1 

. ')2Q0? 

-.0?2t8 

-.428 

.01927 

-.07242 

-.417 

. 02010 

-.02275 

-.411 

.01 999 

-. C??68 

-.433 

? 

.001*1 

-.01*11 

. 51! 

. C JS 2C 

-.01261 

.516 

.00191 

-.31 326 

. 355 

.0061 1 

-.01  111 

. 337 

1 

.00014 

. OP297 

. *74 

.01)031 

.00277 

.364 

.00042 

.00  31  7 

.852 

.00000 

.00000 

. 34  2 

14 

. ’ ■ i • 

.0C802 

. 491 

.0010* 

.0011 3 

.667 

.00222 

.00806 

. 62  7 

.0121 J 

.00787 

.610 

S3 

.00*60 

.0119? 

. 2 7 1 

.0073? 

.01131 

.161 

. 0Q?14 

.01640 

. 108 

.00893 

.01619 

.110 

5? 

.0/01? 

. 0??f*  4 

-.  ??f 

.Cl ?Q  6 

.07232 

-.363 

. 02036 

.02273 

-.411 

.0201 2 

.02276 

-.476 

11 

.OSS'S 

. 0?  7f  1 

-.  177 

.03402 

.02674 

-.461 

.03108 

.02693 

-.625 

.03530 

.02701 

-.618 

10 

. O'  1 ?o 

-.?0a 

. 0191 1 

.0111  3 

-.218 

.06022 

.03128 

-.278 

.06011 

. C31 27 

-.263 

?9 

. 000s* 

.0*617 

-.18* 

.0991  5 

.0561  3 

-.211 

.10029 

.33626 

-.  31  4 

.10019 

.03623 

-.  528 

28 

. 1 SO  ' 7 

.040*0 

-.  194 

.14977 

.04071 

-.216 

. 11032 

.04073 

-.  312 

. 11C24 

.C4 J78 

-.  347 

27 

.20044 

.0441  1 

-.  721 

.1990? 

.04401 

-.299 

.20029 

.34411 

-.  343 

.20016 

.04410 

-.  391 

2 6 

.2101* 

.0464 7 

-.710 

.710*0 

.04649 

-.324 

. 25024 

.04647 

-.  371 

.21021 

.04647 

-.4)  3 

?1 

. 1QQS  0 

. 04 1 r o 

-.  763 

.79971 

. 04798 

-.339 

. 30003 

. 04800 

-.  399 

.30021 

. 04799 

-.459 

? 4 

. • ■ 10 

.04*70 

-.787 

. 14??  7 

.04878 

-.  364 

. 35024 

.04  87? 

-.441 

. 31111 

.04879 

-.484 

73 

.40047 

.04886 

-.11  7 

. 39931 

.04386 

-.401 

. 40037 

.04836 

-.474 

. 39977 

.04831 

-.  521 

77 

. 4 S')  * 0 

. 04 1 1 ? 

-.  561 

.44197 

.0481 1 

-.444 

.41010 

.04813 

-.517 

.41009 

. 0411 3 

-.  174 

71 

.1001*7 

.04  64* 

-.  197 

. 49927 

.04612 

-.503 

.50024 

.04649 

-.576 

.5C020 

.04643 

-.629 

20 

. is  :?s 

.04194 

-.4  31 

.14927 

.04598 

-.123 

. 5534  2 

.04  392 

-.600 

.51033 

.04  39  3 

-.  631 

1? 

. 40020 

. 040 76 

-.48“ 

. 19931 

. u4L8  3 

-.147 

. 60071 

.04073 

-.631 

.60018 

.04078 

-.  719 

1 1 

.6101? 

.0*711 

-.116 

.64  ?1  7 

.0371  9 

-.176 

.61026 

.03711 

-.646 

.61C11 

.03711 

-.619 

1 7 

.713*4 

,0J?19 

-.490 

. 70197 

.03229 

-.571 

. 71034 

,03213 

-.633 

. 7097/ 

.03222 

-.131 

1 6 

. 7*0  >6 

. 0 ? 1 M 

.7791? 

.07172 

-.193 

. 78008 

.02583 

-.110 

.7801 2 

.0216? 

-.  j7  i 

IS 

,»so?i 

.01*14 

-.091 

.8490* 

.01826 

-.004 

. 35001 

.01815 

.319 

.81010 

.01815 

.327 

1 4 

.on?? 

.01071 

.04* 

.9192? 

.0103? 

.106 

.9201? 

.01023 

. 124 

.92035 

.01023 

.133 

1 1 

.0811* 

.or?Ai 

.161 

.93  137 

.00283 

.197 

.93611 

. JC211 

.21  7 

.98498 

.00267 

.213 

Sf  r 1 ! >N 

S 

SECTION 

6 

SECTION 

7 

NP 

K/l 

//l 

CP 

</l 

llL 

CP 

K/L 

l/l 

CP 

11 

. 949/7 

-.007  31 

.187 

.9495  3 

-.00734 

.188 

. 94946 

-.00735 

.174 

14 

.849S4 

-.01*77 

. C89 

.84934 

-.01823 

.106 

. 84958 

-.01821 

. 103 

1 1 

. /lO^M 

- . V **  1 

-.036 

. 7496* 

-.02814 

.033 

. /5  002 

-.02813 

.052 

1? 

.649** 

-.0571 3 

-.778 

.64983 

-.0  371  4 

-.109 

. 64  917 

-.03715 

-.359 

1 1 

. 149*  » 

-.04*97 

-.611 

.1495! 

-.04  396 

-.621 

. 54967 

-.34  398 

-.594 

10 

.44990 

-.04*14 

-.  61  4 

.44  >9* 

- . C 48 1 4 

-.574 

. 44970 

-.04816 

-.558 

9 

. 3S016 

-.C418C 

-.186 

. 34  9?  0 

-.04880 

-.128 

. 34973 

-.  3487? 

-.  100 

3 

.7101? 

-.04646 

-.464 

.24997 

-.04641 

-.132 

. 24976 

-.34645 

-.-.58 

7 

. 110S4 

-.  )*n?  1 

-.  361 

.1101 6 

-. 04C  78 

-.5  10 

. 14996 

-.34074 

-.510 

6 

.10379 

-.0*6?! 

-.33! 

.1001 ? 

-.03624 

-.417 

. 10039 

-.35627 

-.570 

1 

."6Ssn 

-.o*?r * 

-.171 

.06171 

-.0  3198 

-.  560 

.06136 

-.05200 

-.122 

4 

.04033 

-,0?7*8 

-.171 

.0399? 

-.02203 

-.633 

.04021 

-.02813 

-.761 

3 

.070*0 

-.•)??»? 

-.  433 

.01931 

-.02268 

-.43! 

. J1981 

-.07266 

-.11  3 

2 

.001*7 

-.01314 

. *41 

.00167 

-.01*05 

. 300 

.00178 

-.01313 

. 181 

1 

.0  03*.  7 

. 9(  3 79 

. *37 

.0301* 

.00449 

.803 

.30010 

.00  361 

. 748 

41 

.001*4 

.or  7?  7 

.73* 

.03190 

.00749 

.148 

.00193 

.0075/ 

.521 

44 

.09876 

.01361 

.736 

.00673 

.01 361 

.245 

.00630 

.31 368 

. 147 

4 3 

.01 >>* 

.01*73 

-.171 

. Cl  709 

.01851 

-.124 

.01261 

.31 889 

-.201 

47 

.0*006 

. 07?  7? 

-.4*0 

.01 ?8  3 

.02268 

-.127 

.02012 

.022/7 

-.117 

41 

.0791* 

.07181 

-.617 

.02991 

.02184 

-.672 

. 02999 

.02583 

/!  1 

40 

.04961 

.0?«61 

-.491 

.0497? 

.02967 

-.620 

.0499! 

. 02970 

-.722 

39 

. 07441 

.0**?? 

-.  341 

.07488 

.03379 

-.407 

.07482 

.3352/ 

-.  568 

31 

.09994 

.03671 

-.  *16 

. 09991 

.03670 

-.44  1 

.09990 

.03621 

-.591 

37 

. 1 39*6 

.03991 

-.402 

. 1 S?8  3 

.03994 

-.121 

.13976 

.33995 

-.  149 

36 

.179/9 

.04786 

-.417 

. 1 799? 

.04772 

-.174 

. 17991 

.34  288 

-.497 

31 

.77001 

.04*11 

-.416 

.22010 

.04114 

-.177 

. 21990 

.04514 

-.483 

34 

.71964 

.04681 

-.481 

.21996 

.04681 

-.146 

. 25976 

.0463? 

-.490 

! 3 

. 799** 

. 04  * Or 

-.136 

. 79994 

,04799 

-.125 

. 29986 

.04  900 

-.479 

1? 

. 339*6 

.04®/  9 

-.181 

. 34008 

.04869 

-.528 

. 33979 

.34868 

-.494 

31 

. 379*6 

.0489? 

-.619 

. 37994 

.04891 

54  J 

. 37976 

.04892 

502 

30 

. 419S9 

.14*7  7 

-.61  7 

.41988 

. 04667 

-.160 

.41988 

.34868 

-.54  1 

79 

.41971 

.04  7*9 

-.634 

.41976 

. 04790 

-.588 

.41970 

.0478? 

-.550 

73 

.4996^ 

.94610 

-.636 

. 49994 

.04/49 

-.60! 

. 4998  7 

. 3464? 

-.17! 

77 

.5  1919 

.04417 

-.618 

.13988 

.04450 

-.656 

.53971 

.04452 

-.195 

76 

. 1 7961 

.04714 

-.  664 

.17991 

.04710 

-.192 

.17981 

.04  214 

-.478 

71 

.611*7 

.0  3931 

349 

.61970 

.039*9 

-.179 

. 61976 

.03940 

101 

74 

. 6196* 

.036*7 

-.  164 

.61979 

. 03635 

- . C 7 2 

. 61966 

.33636 

-.011 

21 

. 699/0 

. 0 ’ * c * 

-.096 

.69976 

.0  3508 

-.012 

. 69979 

.33309 

.029 

27 

. 7 » )40 

.07949 

-.039 

. 73  970 

.02946 

.028 

.73980 

. 37946 

. J51 

21 

. 7 7 960 

. < r > t 

.01? 

. 77917 

.02*67 

.019 

. 77942 

.02570 

. )6  8 

20 

.819*7 

.07117 

.061 

.8196! 

.02114 

.089 

. 31961 

.02150 

. 389 

19 

. *S9SS 

.01709 

.104 

.81  ?80 

.01  70  7 

.120 

.81943 

.01/12 

.115 

1 1 

. *9)40 

.01/46 

.14  3 

.*9)77 

.0174 1 

.149 

.89961 

.01243 

. 143 

1 7 

. 9 4 7 7 7 

.Of  711 

. H 7 

.94  361 

.00747 

.191 

. 94919 

.30/33 

.176 

16 

. 91ST6 

.or 

. 720 

.98467 

.00777 

.22! 

.9845! 

.002/4 

.212 

TABLE  B1-25 


Vr; — WKfammm 


'>**"  jmd#  mi> 


H I -.<2 


M*>  WING 

- rUPrACc  PPFnSURf  DISTRIBUTIONS 

TEST  ??97 

MO  = 

.o?OP 

ALPHA  = 

1.07 

RFC 

11.70*10  » » ft 

SFCT I ON 

1 

SFC r t ON 

2 

SECTION 

3 

SFC  Tl ON 

4 

NP 

«/l 

7 / L 

CP 

*/ 1 

7/1 

CP 

X/L 

7/1 

CP 

X/C 

in 

CP 

1? 

. 91310 

-.90726 

.09? 

.94957 

-.00755 

.1  55 

. 94990 

-.  03  737 

.154 

.94987 

-.00731 

.162 

1 1 

,111'V 

-.02191 

-.1*0 

.*1 7 05 

-.02182 

-.364 

. 81 986 

-.02152 

-.039 

. 822?  3 

0?1 ? 1 

-.  JQO 

10 

-.01**7 

-.  47? 

.6669* 

-.05579 

-.522 

. 67008 

-.03555 

- . 59  ? 

. 6721  6 

-.  055  37 

-.63? 

9 

.16111 

-.04 101 

-.415 

.55735 

-.04294 

-.110 

.57033 

-.  04  272 

-.5*7 

.57233 

-. 04261 

-.  649 

* 

. 4 4*  91 

- .04  7 7 1 

-.  141 

. *6706 

-.04769 

-.415 

. 47037 

-.  04  760 

469 

. 47220 

-.  04  71  5 

548 

7 

. 161*0 

-.04**9 

-.270 

. 56  735 

-.048*9 

-.535 

. J7009 

-.04893 

-.405 

. 37215 

-.  04891 

-.440 

6 

. ^9 

-.04702 

-.  251 

. 26  735 

-.04706 

-.268 

. 27310 

-.  34  716 

50  7 

. 27250 

-.  04  72  5 

54  7 

5 

. 16194 

-. 04194 

-.171 

.16699 

-.04202 

-.227 

.17010 

-.04224 

-.  246 

. 17242 

-.04238 

26? 

4 

. 0499  * 

- . 029  7 1 

-.  190 

.04909 

-.0291* 

-.222 

.05016 

-.02971 

-.206 

.05017 

-. 32974 

-.257 

5 

. 0209? 

-.0226* 

-.279 

.0192? 

-.02242 

-.276 

.02010 

-.02275 

-.253 

.01999 

-. 02268 

-.  27 6 

? 

.00191 

-.01111 

.45? 

.00520 

-.01261 

.421 

.00591 

-.31326 

. 439 

. 0061  1 

-.  01311 

.424 

1 

.00014 

. 00  292 

. *71 

.00051 

.00277 

.856 

.0004? 

. 00  31  7 

.844 

.00000 

. 00000 

. 855 

14 

.PQ215 

. or*o2 

. 440 

.0013* 

.00115 

.609 

.00222 

.00806 

.565 

.00210 

.007*7 

.148 

11 

.00*66 

.0119? 

.151 

.007*9 

.01551 

.071 

.00914 

.01643 

.01  4 

. 008  9 3 

.01619 

. 020 

1? 

. 020  1 7 

.022*1 

-.  *69 

.01906 

.02252 

-.478 

. 02036 

.02273 

-.51  3 

. 0201 2 

. 02276 

-.176 

11 

.03525 

.02701 

-.649 

.05402 

.02674 

-.  726 

.03508 

.32698 

-.773 

.03553 

. 027Q1 

-.  774 

50 

.06056 

. C *1  in 

-.21* 

.01911 

.0511  5 

-.520 

. 0602? 

.0312* 

-.686 

. 0601 1 

. C 3 1 27 

-.  7 1)9 

29 

.09910 

.0*617 

-.21* 

. 0991  * 

.0561  3 

-.  321 

. 10329 

.03626 

-.  336 

. 10019 

. 03623 

-.  389 

2* 

.11015 

. 040*0 

-.216 

. 1 492  7 

.04071 

-.324 

.15032 

.04078 

-.  378 

. 15024 

. 04078 

-.59  5 

2 7 

. ?0044 

.0441? 

-.279 

. 19939 

.04405 

-.158 

. 2Q329 

.04411 

-.406 

. 2001  6 

. 04410 

-.44  3 

2S 

. ?10 19 

.04647 

-.299 

.250*0 

.04649 

-.384 

. 25024 

.04  647 

-.43? 

.25021 

.(.4647 

-.4  70 

2 1 

. 10010 

.04*00 

-.  10* 

.29925 

. 04798 

-.388 

. 3000S 

.04800 

-.46  3 

. 30021 

. 04799 

-.  504 

2 4 

. 110*0 

.04*79 

-.  114 

. 549 27 

.04*78 

-.407 

. 35024 

.04  879 

-.486 

.35015 

.04879 

-.542 

2 1 

.4094  7 

.04**6 

-.510 

. 59951 

.04*86 

-.444 

.4003? 

.04886 

-.  520 

. 59977 

.04881 

-.  559 

2? 

. 410  10 

.04*12 

-.  591 

.44*97 

.04*1 5 

-.474 

. 45010 

.04813 

-.557 

.45039 

. 0431  5 

-.  608 

21 

. 100 19 

.0464* 

-.417 

. 49927 

.04652 

-.552 

.50024 

.04649 

-.  6C  5 

.50020 

. C 4 1 4 8 

-.66  5 

?0 

.11051 

.94104 

455 

. 1492  7 

.04598 

-.561 

.55042 

.34  392 

-.62  7 

.55033 

. 04  39  3 

-.715 

19 

.60059 

.04071 

-.511 

.59951 

.04085 

-.575 

.60071 

.04073 

-.658 

. 6001 6 

. 04078 

-.  710 

1 1 

. 61015 

.01511 

-.159 

. 6491  7 

. 0 571  9 

-.598 

.65326 

.03711 

-.876 

.65015 

.05711 

-.  27  3 

1 7 

.51056 

.07219 

-.17* 

.70*97 

.03229 

-.602 

. 71034 

.03218 

-.405 

. 70977 

.03222 

-.175 

1 6 

. 7*026 

.02*61 

-.41  1 

.7791 2 

.02572 

-.190 

. 7*008 

.02563 

-.  101 

. 7801 2 

. 02562 

-.  J95 

11 

.11021 

.01*14 

-.094 

.84905 

.01826 

-.009 

. 85001 

.01815 

.00  4 

. 85010 

.01815 

. 001 

1 4 

.02 057 

.01021 

.051 

.91929 

. 0 1 C 32 

.099 

.92312 

.01023 

. 103 

.92035 

. 01023 

. J99 

1 1 

.98111) 

.00261 

.165 

.9*587 

.00285 

.187 

.9*611 

.00251 

. 594 

.98498 

.00267 

. 177 

SECT  TON 

5 

SEC  TI ON 

6 

SECTION 

7 

NP 

m 

7/1 

CP 

N7l 

It  L 

C* 

X/l 

7/1 

CP 

15 

.94977 

-.0C7M 

.165 

.94953 

-.007*4 

.169 

. 94746 

-.00735 

.155 

14 

.*4954 

-.01*2? 

.084 

.84934 

-.01223 

.089 

.34958 

-. D1 821 

. 085 

1 3 

. 7*Qn  * 

-.02*51 

-.025 

. 74963 

-.02854 

.053 

. 75002 

-.02850 

.04  3 

12 

.649** 

-.0771 * 

-.  345 

.649*3 

-.03714 

-.11* 

.64957 

-.0371$ 

- . C 2 7 

1 1 

. *49*  3 

-.04507 

-.  593 

.54955 

-.04396 

-.61  3 

.54967 

-.04399 

-.  586 

10 

. 4490rj 

-.04*14 

-.  59? 

.44998 

-.04214 

-.55* 

.44970 

-.04815 

-.52? 

9 

. 35016 

-.04 **r 

-.  *41 

. 34990 

-.04*80 

-.522 

. 54973 

-.04879 

-.484 

8 

. 2501? 

-.94646 

-.  411 

.24977 

-.04645 

-.495 

. 24976 

-.04645 

-.459 

7 

. 1 1r  * 4 

-.040*1 

-.287 

.15016 

-.0407* 

-.447 

. 14996 

-.04075 

-.471 

6 

.10029 

-.07625 

-.251 

. 10017 

-.03624 

-.335 

.10039 

-.03627 

-.51? 

5 

.06550 

-.0*203 

-.  310 

.06521 

-.03198 

-.296 

.06556 

-.03200 

-.466 

4 

.04030 

-.027** 

-.  311 

.03999 

-.02803 

-.361 

.04025 

-.02813 

-.51  3 

5 

.02030 

-.  022*2 

-.  30? 

.01985 

-.02268 

-.32? 

.01985 

-.02266 

-.429 

2 

.005*7 

-.01314 

.421 

.00567 

-.01  305 

.379 

.00573 

-.01  313 

.22  4 

1 

.00057 

.00*79 

.82? 

.00068 

.00449 

.794 

.00050 

.00361 

. 740 

*5 

.001*4 

.00727 

.154 

.00170 

.00749 

.490 

.00193 

.00757 

. 465 

44 

.00626 

.01*61 

.153 

.00623 

.01*65 

.166 

.00630 

.01 368 

. 07? 

43 

.01228 

.01*7* 

-.214 

.01209 

.01*51 

-.209 

.01 265 

.31*89 

-.2*8 

4? 

.02006 

.0227? 

-.585 

.01983 

.02268 

-.60* 

. 02012 

.0227? 

-.635 

41 

.029*8 

.025*1 

-.  763 

.02991 

.02584 

-.  785 

. 02999 

.02583 

-.840 

40 

.04966 

.02966 

-.  753 

.04  772 

.02967 

-.784 

. 04 995 

.02970 

-.860 

39 

.0744  * 

.03322 

-.680 

.07485 

.03329 

-.726 

.07482 

.03327 

-.851 

38 

.09994 

.0*621 

-.61? 

.09971 

.03620 

-.679 

.09990 

.03621 

-.31  4 

3? 

.139*6 

.98995 

-.  *89 

.13933 

.03994 

-.51? 

.13976 

.03995 

-.672 

36 

. 1 7979 

.042*6 

-.451 

.17997 

.04272 

-.58? 

.17991 

.34783 

-.423 

35 

.22001 

.04515 

-.503 

.22010 

.04514 

-.604 

.21990 

. 04  514 

-.  466 

34 

. 25964 

.046*1 

-.536 

.25996 

.04681 

-.545 

.25076 

.0463? 

-.500 

33 

.299** 

.04*00 

-.384 

.29994 

.04799 

-.544 

. 299*6 

.04800 

-.500 

32 

. 3 59*5 

.04869 

-.634 

.34008 

.04869 

-.550 

. 33979 

.04869 

-.  514 

31 

.879*6 

.04*9? 

-.675 

. 37994 

.04891 

-.56* 

. 379  76 

.0489? 

-.  524 

50 

.41959 

.04  *6 7 

-.643 

.4198* 

.04*6? 

-.583 

. 419*8 

.34868 

-.  562 

29 

. 45975 

.047*0 

-.649 

.45976 

.04790 

-.610 

.45970 

.04789 

-.571 

28 

.49960 

.04650 

-.64  7 

.49994 

.04649 

-.620 

. 49987 

.04649 

593 

27 

.55959 

.0445? 

-.671 

.539*8 

.04450 

-.643 

. 53975 

.04452 

-.603 

26 

.57961 

.04214 

-.405 

.57991 

.04210 

-.31  3 

. 579*5 

.04214 

-.246 

25 

.639*7 

.0393* 

-.201 

.61970 

.03939 

-.134 

.61976 

.03940 

-.093 

24 

.6596* 

.0*637 

-.14? 

.65979 

. 0 36  35 

-.063 

. 65966 

.03636 

-.019 

23 

.69970 

.0330* 

-.O'*? 

.69976 

.0330* 

-.01  4 

. 69979 

.03308 

.021 

22 

.73940 

.0?049 

-.049 

. 73970 

.02946 

.02? 

.719*0 

.32946 

.339 

21 

. 77960 

.02567 

-.004 

.77962 

.02567 

.052 

. 7794? 

.02570 

.05  7 

20 

.819*7 

.021*7 

.041 

.81965 

.02154 

. J85 

. 81985 

. 0?  1 5C 

.077 

19 

.8*9*5 

.01709 

.086 

.85980 

.0170? 

.116 

.85943 

.0171? 

. 09  7 

18 

.89940 

.01246 

.127 

.89977 

.01241 

.14? 

.87961 

.01243 

. 12? 

17 

.94727 

.00755 

. 169 

.94861 

.00742 

.1*9 

. 94959 

.00733 

.143 

16 

.9*306 

.00266 

.199 

.98467 

.00272 

.221 

.9*455 

.00274 

. 173 

TABLE  B1-  26 


B 1 -33 

M6 

HINT,  - 

r a c c 

PRFSSURE  DISTRIBUTIONS 

TEST 

2?9R 

i 

MO 

- . °1  HO 

ALPHA  = 

REC 

r 11. 7A *10**6 

t 

SECT  10*1 

1 

SECTION 

2 

SECTION 

3 

SECTION 

* 

1 

NP 

X/L 

7/L 

c«* 

X/L 

Z/L 

CP 

X/L 

7/L 

CP 

X/L 

Z/L 

O* 

1 ? 

.05030 

-.nr *76 

.03  3 

.94737 

-.00735 

.101 

. 94999 

-.00  757 

. 152 

.9*937 

-.03731 

. H 

1 1 

.31507 

-.07193 

-.153 

.31 735 

-.07182 

-.039 

. 319*6 

-.02157 

-.030 

. 327?  3 

-.07175 

.024 

( 

10 

. 66*-o  f, 

—.0*537 

* 7C 

.66493 

-.35579 

-.431 

.6700* 

-.03553 

-.  55  7 

.6771 6 

-.03537 

-.442 

9 

.5659a 

-.94*01 

-.  396 

. 56  705 

-.04774 

-.431 

.57333 

-.0477? 

-.527 

.57730 

-. C*  ?6 1 

-.620 

«l 

. 4 65 07 

-.04773 

-.  31  7 

. 44  706 

-.04769 

570 

.47337 

-.  04  760 

-.456 

. 47  7?) 

-.  34  75  3 

-.513 

7 

. 36530 

-.04**9 

-.739 

. 36  73  5 

-.04389 

-.  30  2 

. 37009 

-.  34890 

-.  566 

. 37  7 55 

-.04391 

-.405 

6 

.76370 

-.04  7r? 

1*5 

. 74  705 

-.04706 

-.77  4 

. 27010 

-.04  716 

- . 76  7 

. 272 53 

-.047?  3 

-.  130 

1 

5 

.16504 

-.04194 

-.119 

. 16697 

-.04702 

-.173 

.17010 

-.  34224 

-.  180 

.1774? 

-.04233 

-.  205 

4 

.04005 

—.97971 

-.100 

.04909 

-.0295* 

-.124 

.05016 

-.329/5 

-.  107 

.0501 7 

-. 32974 

-.151 

3 

.0700? 

-.0776* 

-.157 

.0197? 

-.0224? 

-.  140 

.02310 

-.  32275 

-.117 

.01999 

-.02763 

-.  1 34 

7 

.00*05 

-.91**3 

.4  99 

.00570 

-.01761 

.498 

.00591 

-.31376 

.514 

. 00611 

01  155 

.493 

1 

.000*4 

.0079? 

.“60 

.00031 

.00277 

.*47 

.0004? 

.0031  7 

. 379 

.00033 

.00000 

. 3?5 

54 

.0071 6 

. 90307 

.591 

.0013* 

.0055  3 

.555 

.00777 

.3C3U6 

. 50  4 

.0021 J 

.00737 

. 489 

53 

.00366 

. 0159,-* 

.05? 

.037*9 

.01531 

-.01  1 

.03914 

.31643 

-.064 

.03373 

.01619 

-.  358 

3? 

.070*7 

.077*5 

-.44  7 

.01906 

.07732 

-.560 

. 07336 

.02773 

6C  1 

. 02o1 2 

.67276 

-.  65  3 

31 

.03575 

.97701 

-.  730 

.0343? 

.02674 

-.819 

.03508 

.32693 

-.354 

.03533 

. 07731 

-.  375 

30 

.060*6 

.0*130 

-.  377 

.05911 

.0311 3 

-.776 

.05022 

.33123 

-.30  6 

.0601 1 

. C 51  2 7 

-.312 

?9 

. 000*0 

.0361 7 

-.336 

.0971  3 

.0361  3 

-.31  7 

.10329 

.03626 

-.714 

.10019 

. 0362  3 

-.  7?* 

73 

.150*7 

.04990 

*-0  3 

. 14  >77 

.04071 

-.575 

. 15332 

.04073 

-.411 

.15024 

. C4073 

-.630 

27 

.70044 

.9441 3 

-.  331 

.19909 

.04405 

-.411 

. 23029 

.34411 

-.478 

. 70016 

.04410 

-.587 

2 6 

. .'*-'30 

.0444  7 

-.  361 

. 7503? 

.04649 

-.435 

.25324 

.34647 

.471 

.25071 

. 54647 

470 

7 5 

. 300-0 

. 94*00 

-.350 

. ?97?5 

.04798 

-.455 

. 30308 

. J4803 

-.51  3 

. 30071 

. 04  799 

-.  526 

74 

. 35050 

.04*70 

-.  330 

. 34  77  7 

.04*7* 

-.455 

. 35324 

.34879 

-.54? 

. 3501  5 

.64379 

-.576 

? 5 

.4004  7 

.94*76 

-.  39? 

. 399.31 

.048*6 

-.493 

.40037 

. 34836 

-.  555 

. 399/7 

.0 4**5 

-.608 

2? 

. 45031) 

.0431? 

-.475 

.44397 

.04*1  5 

-.507 

.45013 

.04*13 

-.60? 

.*5019 

. 0431 3 

-.65  3 

21 

.50030 

.0464* 

444 

.49977 

. 0465? 

-.562 

.50024 

.34649 

-.655 

.50070 

.1)464  3 

-.686 

20 

. 55075 

.04594 

-.471 

.54977 

.04  398 

-.591 

. 5504? 

.04  392 

666 

. 550  33 

.04  39  3 

-.74  5 

1*> 

. 60070 

.04075 

-.553 

.59931 

.04083 

-.60  5 

. 60071 

.04073 

-.686 

.60013 

. 04073 

-.578 

1 * 

.650*7 

.0*711 

-.  534 

.6491 7 

.0371  9 

-.  625 

. 65076 

.03711 

-.70  5 

.6501 5 

. 0371 1 

-.  251 

1 7 

. 71076 

.03210 

-.611 

.7339 7 

.03729 

-.629 

. 71334 

.03213 

-.253 

. 70977 

.0322? 

-.163 

16 

. 73076 

.07561 

-.475 

.77917 

.0757? 

-.173 

. 78C08 

.02563 

101 

. 7301? 

.02552 

-.  0*5 

15 

. *5071 

.01*14 

-.097 

. 34705 

.01*26 

-.017 

.35001 

.01815 

-.00  9 

.85010 

.31315 

. 305 

14 

. 0?o?  T 

.01071 

.051 

.9197? 

.01032 

.03? 

.97317 

.01023 

.079 

. 9?0 j 5 

.01023 

.035 

13 

.09513 

.00765 

. 161 

.98  337 

.00283 

.167 

.98611 

.00251 

.170 

.98*93 

. 00267 

. 150 

section 

5 

SFCTION 

6 

SFCTION 

7 

NP 

*/i 

*/L 

CP 

X/L 

Z/L 

CP 

X / L 

Z/L 

CP 

15 

.040  *7 

-. 007*1 

.145 

.9495  5 

-.00734 

.154 

.94946 

OC  7 35 

. 1 52 

14 

.34054 

-.01*?? 

.073 

.34954 

-.01*73 

.071 

.34958 

-.01*21 

.06  1 

1 5 

. 75003 

-.9?9M 

-.006 

.7496* 

-.02*54 

.029 

. 75002 

-.07353 

.32  4 

1 ? 

.64093 

-.0571  3 

-.  339 

.649*3 

-.0  371  4 

-.239 

. 64957 

-.0  3 71  5 

-.006 

1 1 

. 5409  *. 

-.'’4*97 

-.566 

.54955 

-.04396 

-.619 

. 54>67 

-.34  593 

-.  590 

10 

. 44090 

-.04*14 

-.  566 

. 44  99  3 

-.04*14 

-.567 

. 44970 

-.04316 

-.549 

9 

. *5016 

-.04  oer 

-.  5?7 

.*4973 

-. 04**0 

-.506 

.549  73 

-.34379 

506 

3 

. 7501  7 

-.04646 

-.370 

.74977 

-.04643 

-.459 

. 249/6 

-.34645 

-.44  3 

7 

.15054 

- . 04  0 P 1 

-.731 

. 15016 

-.04C73 

-.  391 

.1499, 

-.04376 

-.45  3 

6 

.10070 

-.95675 

-.1*4 

.10017 

-.03624 

-.7*9 

. 1 03  ->9 

-.03622 

-.467 

5 

. 0 65  5 P 

-.9*70  * 

-.194 

.06571 

-.0319* 

-.718 

. 06536 

-.03200 

-.41  6 

4 

.040*0 

-.0773* 

-.19  3 

.03999 

-.02303 

-.73  7 

.04025 

-.02813 

-.431 

3 

. n7l *p 

-.0??*? 

-.169 

.01935 

-.02763 

-.704 

.01985 

-. J2265 

-.  327 

? 

.005*7 

-.01*14 

.4*9 

.00567 

-.01305 

.443 

.00578 

-.01313 

. 27  7 

1 

.CO^S? 

.90  3 79 

. *06 

.03  06* 

.00449 

.776 

. 0C05C 

.00  561 

. 7?5 

45 

.001*4 

.00777 

.0  76 

.03193 

.00749 

. 479 

.00193 

.00757 

.*0? 

44 

.00676 

.91*61 

.0  77 

.03675 

.01365 

.095 

.00630 

.01 363 

. OL  1 

43 

.0177* 

.91*73 

-.77? 

.01737 

.01851 

-.790 

.01265 

.31 389 

362 

4 2 

.0?’'°  6 

. 02777 

-.  444 

.01  9*  *. 

.0776* 

-.674 

. 0701  2 

.02777 

704 

41 

.n?o»* 

.075* 1 

-.*4* 

.07971 

.02584 

-.*64 

.02999 

.32583 

-.91  1 

40 

.04066 

.07966 

-.350 

.0477? 

.07967 

-.377 

. 04995 

.02973 

-.9*  7 

31 

.074'.* 

.0*377 

-.  790 

.074*3 

. 0 3329 

-.337 

.0748? 

.33327 

-.  >4  1 

33 

. 00004 

.9*621 

-.  74* 

.09991 

.03620 

-.  794 

. u999C 

.03671 

-.  91  1 

37 

. 1 30*6 

.9*995 

-.  716 

.13933 

.03994 

-.*0? 

.13976 

.03995 

-.  771 

56 

.17070 

.047*4 

-.69  7 

. 17999 

.0477? 

-.874 

. 17991 

.3473* 

-.  4*0 

35 

.77091 

.04415 

-.  699 

.77)10 

. 0451  4 

-.809 

. 71990 

.34  51  4 

-.  640 

34 

. 75744 

. 046*1 

-.61  5 

.75  >96 

.046*  1 

-.704 

. 75976 

.0468? 

-.  625 

33 

.790*3 

.94*00 

-.  564 

.79994 

.04799 

-.612 

. 79986 

.04800 

-.600 

37 

. 33095 

.04*69 

-.634 

. 34003 

.04869 

-.473 

. 53979 

.0486* 

-.440 

31 

. 370*6 

.94*9? 

-.696 

. 37974 

.04891 

-.511 

. 379/6 

.04897 

-.  46  5 

50 

. 41050 

.04*67 

-.676 

. 41 988 

.04867 

-.546 

. 419*8 

.34  863 

-.529 

77 

.4*775 

.04  7*9 

-.  444 

.45976 

. 04  790 

-.59  1 

.45970 

.04  78  7 

-.  55  7 

7 3 

.40040 

. 04650 

-.659 

. 49994 

.04649 

-.616 

.499*7 

.34649 

-.  591 

77 

. 5 *.059 

.0445? 

-.534 

.53983 

.04450 

-.573 

.53975 

.04457 

-.  37  3 

76 

.57061 

.94714 

-.  751 

. 57  79  1 

.04710 

-.191 

. 57985 

.34714 

-.716 

75 

. 419*  7 

. 0 *■  0 * * 

-.174 

.61773 

.03939 

-.097 

. 61976 

.039*3 

-.173 

74 

.6506* 

.036*7 

-.173 

.65977 

.05655 

-.047 

. 65966 

.03656 

-.  J4  4 

73 

. 4007f) 

.0**0* 

-.034 

.67976 

.03*08 

-.CIO 

. 69979 

.35308 

-.001 

77 

. 7 3040 

. 9?94'J 

-.04  5 

. 75973 

.07946 

.019 

.73980 

.379*6 

.01  3 

71 

.77 960 

.07567 

-.003 

.7776? 

.07567 

.045 

. 779*? 

. 0?' ?0 

.317 

70 

.310*7 

.071*7 

.040 

.31965 

.07154 

.if  7 

.319*5 

.07150 

.07  \ 

10 

.35055 

.01709 

.073 

.35980 

.01  70  7 

.105 

. 359*3 

.01  71? 

.079 

1 3 

.30040 

. 1 7 4 6 

.11? 

. 399/7 

.0174 1 

. 1 34 

.39961 

. J1 743 

. J4  7 

1 7 

.94777 

.00  755 

. 15? 

.>4361 

.0074? 

.17* 

.9*959 

.00  7 53 

.056 

16 

.0*504 

.09764 

. 191 

.93467 

.00772 

.217 

. 93*55 

. Ot  774 

.08  7 

* * 

TABLE 

B1- 

27 

* 

1 

r hct  - 

* 

B1-.I4 


M6  HINT,  - SURFACE  PRFSSURF  DISTRIBUTIONS 

MO  * .DIDO 

ALPHA  = 5.07 

REC  = 11.77*10»*N 


TEST  ??9Q 


SF  r T ! ON 

1 

SEC  11  ON 

2 

SECTION 

3 

SEC  1 1 31 

4 

NP 

*/l 

2/1 

C* 

*/i 

7/1 

CP 

X/L 

7/1 

CP 

X/ 1 

7/1 

Cp 

1 2 

.95030 

".Of  2 26 

. C6  5 

.94937 

-.00735 

.081 

. 94999 

-.00  737 

.092 

. 94V*  7 

-.  007  SI 

. 103 

1 1 

. *15V7 

-.92193 

-.173 

. 31 705 

-.02182 

-.103 

.81986 

-.02152 

-.  074 

.*2223 

-. 07125 

-.004 

10 

.6639A 

-.0**«2 

-.2*9 

.6669* 

-.0  3579 

-.  344 

.67008 

-.03553 

-.490 

. 6721  6 

-.  035  37 

-.  609 

9 

. 565®* 

-.04*ri 

-.  362 

. 56  705 

-.04294 

-.429 

.57035 

-.04  272 

-.4*8 

.57230 

-.04761 

-.  5*2 

<1 

. t ASDD 

-.9477* 

-.  2*6 

.46706 

-.04769 

-.34  9 

. 470*7 

-.  J4  760 

398 

.47223 

-.  04  75  3 

-.471 

7 

.363*0 

-.043*9 

-.196 

. 36  705 

-.04889 

-.253 

. 37009 

-.04890 

-.  323 

. 37235 

-.04*91 

-.  560 

6 

. 263  70 

-.  04  7C2 

-.  140 

. 26  706 

-.  04706 

-.172 

. 77010 

-.04  716 

-.  ?0V 

.27230 

-.0472  3 

-.  751 

5 

. 1 6594 

-.04194 

-.063 

.16699 

-.04202 

-.111 

.17010 

-.04224 

-.121 

. 1 724  2 

-.3473* 

-.  144 

4 

. 04 O'M 

-.92971 

-.010 

.04909 

-.02958 

-.3  32 

.05016 

-.  02975 

-.011 

.05017 

-.02974 

-.  136 

3 

.02002 

-.0226® 

-.027 

.01^2? 

-.02242 

-.008 

.02010 

-.02275 

.00  7 

.0199? 

-.0226* 

-.  3C2 

2 

.00693 

-.01**5 

.5  70 

.00520 

-.01261 

.5  71 

.00591 

-.01 326 

. 5*5 

.0061 1 

- . J 1 5 5 5 

. 569 

1 

.00034 

.0C292 

. *49 

.00031 

.00277 

.831 

.00042 

.00  31  7 

.910 

.00000 

. 000  JO 

. *09 

34 

.00216 

. 9 f • n 2 

. 544 

.00103 

. 00553 

.496 

.00272 

.00806 

. 446 

.00210 

. 037*7 

. 47* 

53 

. 0^366 

.01*92 

-.013 

.007*9 

.01531 

-.084 

.00914 

.01640 

-.137 

.008?3 

.01619 

-.  179 

5? 

.020*2 

.02233 

-.310 

.01906 

.02232 

-.619 

. 02036 

.02273 

-.673 

.02012 

.07276 

-.  777 

31 

.03525 

.02201 

-.350 

.05402 

.02674 

-.*82 

. 033C8 

.0269* 

-.91  7 

.03530 

. J2701 

-.935 

30 

.069*6 

.9*130 

-.  769 

.05911 

.03113 

-.85  7 

.05072 

.0312* 

-.  *8  7 

.0601 1 

. 03127 

-.  *97 

29 

. 09939 

.03617 

-.3*6 

.0991 3 

.0361  3 

-.74* 

.10079 

.03626 

-.*39 

.10019 

.05673 

-.  *1  7 

23 

.15037 

.04070 

-.426 

.14927 

.04071 

-.532 

.15032 

.0407* 

-.  756 

. 15024 

.0407* 

7*7 

27 

.20044 

.04413 

-.  359 

.19909 

.04405 

-.423 

. 20029 

.04411 

-.  728 

. 20016 

. 0441  } 

-.  769 

26 

.25039 

.04647 

-.420 

.25030 

.04649 

-.465 

. 25024 

.04  64  7 

-.61  8 

.25021 

.0464 7 

-.  7 64 

25 

. 30059 

.043CC 

-.  38* 

.29925 

.04798 

-.507 

. 3000* 

.04*00 

-.505 

. 30C  21 

.04799 

-.  759 

24 

. 36050 

.04*70 

-.4  17 

. 34927 

.04878 

-.4*4 

. 35024 

.04*79 

-.563 

. 3501 5 

. 04*79 

-.  '51 

23 

.40047 

.043*6 

-.  432 

.39931 

.04886 

-.531 

.40037 

.04886 

-.  607 

. 39977 

. 04*85 

-.591 

2? 

. 4 6030 

. 04  31  2 

-.  463 

.44*97 

.04*15 

-.551 

. 45010 

.04813 

-.621 

.45039 

.04813 

-.648 

21 

.60039 

.0464® 

-.476 

.49927 

.04652 

-.590 

.50024 

.04649 

-.675 

.50020 

.0464* 

-.  711 

20 

.66026 

.04  394 

-.4*7 

.54927 

.04398 

-.61  5 

. 55Q42 

.04  592 

-.  597 

.55053 

. 0 4 J9  3 

-.  763 

19 

.60029 

.04075 

-.547 

.59931 

.04083 

-.627 

.60071 

.04073 

-.719 

.6001 9 

.0407* 

-.  530 

13 

.66032 

.03711 

-.600 

. 6491  7 

.03719 

-.644 

.65026 

.03  71  1 

-.  721 

.65015 

.0371 1 

-.  214 

1 7 

. 71026 

.03219 

-.632 

.7J897 

.03229 

-.646 

. 71034 

.0321* 

-.210 

. 70977 

.03222 

-.  154 

16 

. 73026 

.02561 

-.4*1 

. 7791  2 

.02572 

-.172 

. 7*008 

.02563 

-.  100 

. 7*012 

. 07562 

-.0*6 

15 

. 36021 

.01314 

-.115 

. 84  90  3 

.01826 

-.039 

.850C1 

.01815 

-.027 

.95010 

.01815 

-.316 

1 4 

.92022 

.01021 

.039 

.91  92? 

. 01G32 

.047 

.92012 

.01023 

. 046 

. 920J  5 

. 01023 

. J52 

1 3 

.9*613 

.00265 

.146 

.98387 

.00283 

.116 

.98611 

.00251 

.117 

.98498 

.00267 

.111 

SECTION 

5 

SEC  MON 

6 

SECTION 

7 

N P 

X/l 

7/1 

CP 

X/L 

7/L 

CP 

X /l 

Z/L 

CP 

15 

.94977 

-.007*1 

.117 

.94953 

-.00734 

.124 

.94946 

-.00755 

. 107 

14 

. 849*4 

- . oi # 7? 

.061 

.84934 

-.01823 

.054 

. 84958 

-.01*21 

. 040 

1 3 

. 7 "OP  3 

-.C7®51 

-.035 

. 74963 

-.02854 

.014 

. 75002 

-.02850 

. 314 

1? 

. 64 9 * • 

-.03713 

-.611 

.64980 

-.0571  4 

-.216 

. 64957 

-.03715 

-.072 

1 1 

. 549®  3 

-.04  *9  7 

-.525 

.54955 

-.04396 

-.602 

. 54967 

-.  34  39* 

-.60  6 

IP 

. 44900 

- . 04 • 1 4 

-.525 

.4499* 

-.04814 

-.546 

.44970 

-.04816 

-.  54  1 

9 

. 35016 

-.04®#r 

-.454 

. 34990 

-.04880 

-.477 

. 34973 

-.0487? 

-.  49  3 

* 

.75017 

-.04646 

-.  321 

.249?/ 

-.04645 

-.420 

. 24976 

-.04645 

-.420 

7 

. 1 5P5  4 

-.04T81 

-.176 

.15016 

-.04078 

-.330 

. 14996 

-.04076 

-.  3*9 

6 

. lOW 

-.03675 

-.114 

.1001? 

-.03624 

-.223 

. 10039 

-.03627 

-.408 

5 

. 065*0 

-.0320’ 

-.C** 

.06521 

-.03198 

-.146 

.06536 

-.05200 

-.  54  3 

4 

. 040  *0 

-.027** 

-.089 

.0399? 

- . 028C  3 

-.152 

.04025 

-.02*13 

-.  314 

3 

.070  *0 

-.07787 

-.04* 

.019*5 

-.02268 

-.0*7 

. 01 985 

-.02266 

-.21  3 

2 

.00**7 

-.01314 

.555 

.03567 

-.01505 

.507 

.00578 

-.01313 

. 358 

1 

.0005' 

. Or  379 

. 7*5 

.0006* 

.00449 

. 755 

.00050 

.00361 

. 705 

45 

.001*4 

.00727 

.00  5 

.00190 

.00749 

.367 

. OC 1 9 3 

.00757 

. 34* 

44 

.006?* 

.01 561 

.004 

.00623 

.01365 

.026 

. 006  SC 

.01 369 

-.064 

43 

.01?7* 

.01*73 

-.356 

.0170? 

.01851 

-.367 

.01265 

.31889 

-.426 

47 

.07006 

.02777 

-.728 

.019*3 

.02268 

-.727 

.02012 

.02277 

-.  75? 

41 

.079** 

.07581 

-.912 

.02991 

.02584 

-.922 

.02999 

.02583 

-.967 

40 

.04966 

.07966 

-.9?? 

.0497? 

.02967 

-.950 

.04995 

.02970 

-1.013 

39 

.0744* 

. 0”77 

-.*76 

.0748* 

.03329 

-.915 

.07482 

.03327 

-1.01  3 

38 

.09904 

.0*621 

-.  *38 

.09991 

.03620 

-.87* 

. 09990 

.03621 

-.977 

3/ 

. 1 59*8 

.03995 

-.*18 

.139*3 

.03994 

-.884 

.13976 

.03995 

-.325 

36 

. 1 7970 

.047*6 

791 

. 1 799? 

.04272 

-.90? 

. 17991 

.042*8 

-.  74  1 

35 

.77001 

.04515 

-.801 

.22013 

.0451  4 

-.907 

.21990 

.04514 

-.71? 

34 

. 75964 

.046*1 

-.*03 

.25996 

.04681 

-.783 

. 25976 

. 04682 

-.70  3 

3 5 

.299#* 

.04*00 

-.820 

.29994 

.04799 

-.744 

.29986 

.04800 

-.  684 

37 

. 5 39#  5 

.04*6? 

-.  *4* 

. 3403* 

.04869 

-.729 

. 35979 

.04*6* 

-.  6*  1 

31 

. 379*6 

.04*9? 

-.880 

. 37994 

.04*91 

-.729 

.37976 

.0489? 

-.6*3 

30 

. 4 1950 

.04*67 

**6 

.4198* 

.04*67 

-.72  9 

. 41 988 

.0486* 

-.715 

29 

.45975 

.047*9 

-.693 

.43976 

.04790 

-.698 

.45970 

.34  7*9 

-.714 

2* 

.49960 

.04650 

-.369 

.49994 

.04649 

-.  54  7 

. 49987 

.3464? 

-.478 

27 

. 5 1959 

.0445? 

-.284 

.53988 

.04450 

-.255 

. 53975 

.0445? 

-.  360 

76 

.57961 

.04714 

-.239 

.579?! 

.04210 

-.205 

.57983 

. 0421  4 

-.274 

25 

.619*7 

.0  39.3* 

-.20* 

.61973 

.03939 

-.159 

.61976 

.03940 

-.155 

24 

.6596* 

.036*7 

-.163 

.6597? 

.05635 

-.112 

. 65966 

.03636 

-.05  9 

23 

.69970 

.0350* 

-.119 

.69976 

. 0 33C8 

-.064 

.69979 

.0330* 

.00  5 

22 

. 73940 

.07949 

-.075 

.73970 

.02946 

-.025 

. 73980 

.02946 

.01* 

21 

. 77960 

.02567 

-.037 

. 77962 

.02567 

.011 

. 7794? 

.02573 

.008 

20 

. *1937 

.02157 

.006 

.81765 

.02154 

.048 

.31985 

.32150 

-.001 

19 

.8*955 

.01709 

.043 

.859*0 

.01707 

.075 

. 85943 

.01712 

-.006 

1* 

. *9940 

.01746 

.081 

.89977 

.01241 

.103 

.89961 

.01 243 

.00  3 

17 

.94777 

.0075* 

.119 

.94*61 

.3074? 

.137 

. 94959 

.00733 

.021 

16 

.9*506 

.00766 

.156 

.9*462 

.00272 

.171 

.98455 

.00274 

.06? 

TABLE  B1-  28 


' ^*^2  «•  I 


lil  *5 


M A WING  - GlJirsCF  PUFGSIIIF  0 I S TR  I " II T I ONS  TEST  ?58S 


MO  = .3?A? 

ALDMA  = 4. ns 


REC 

11.  7 T* 10**6 

sect  in* 

SEC 1I3N 

2 

SECTION 

5 

Sfcnoi 

4 

HP 

U/l 

7/1 

C® 

t/L 

m 

CP 

*/L 

It  L 

CP 

K/L 

I/L 

CP 

12 

. 9S0 10 

-.Or  726 

.048 

.94957 

-.00735 

.345 

.94799 

-.00/3/ 

.345 

.9496/ 

-.00/51 

.325 

11 

.5159/ 

-.0219  * 

-.205 

.81 705 

-.07182 

-.1  59 

.61986 

-.02152 

-.148 

.82223 

-.02125 

J/l 

10 

.6659* 

-.n  1587 

-.24  7 

.66698 

-.03579 

-.  50  5 

.6/008 

-.03553 

594 

. 6/21 6 

-.  055  37 

-.  549 

9 

.56555 

-.Q4  5C1 

-.  511 

. 56  705 

-.04294 

-.565 

. 5/035 

-.04  272 

-.456 

,5/233 

-.04261 

-.533 

9 

. 46599 

-.04771 

-.247 

.46736 

-.04769 

-.314 

. 4/03/ 

-.04/63 

-.  351 

.4772Q 

-.  0475  5 

-.426 

7 

. 56580 

-.04989 

-.150 

. 56  735 

-.04889 

-.205 

. 3/309 

-.04  090 

-.26/ 

. 3/253 

-.04691 

-.  508 

6 

.26579 

-.04702 

-.088 

.26  73  5 

-.34706 

-.122 

. 2/310 

-.34/16 

-.152 

.2/250 

-.04725 

-.193 

5 

.16594 

-.04194 

-.007 

.16699 

-.04202 

-.051 

.1/010 

-.04224 

-.058 

.1/242 

-.04230 

-.  081 

4 

.0490* 

-.0? 07| 

.075 

.04  90  2 

-.07958 

.05/ 

.05316 

-.329/5 

.378 

.0501 / 

-.02974 

. 360 

S 

.02002 

.095 

.01922 

-.07242 

.114 

.02010 

-.022/5 

.12  9 

.0199? 

-.02268 

. 120 

2 

.0059 1 

-.01  ».»  1 

.657 

.03523 

-.31261 

.64  5 

.00591 

-.31 3 26 

. 656 

.0061 1 

-.01555 

. 64  4 

1 

.00054 

.0C292 

.858 

.00051 

.0027? 

.923 

.00042 

.00317 

. 795 

. 00000 

. 00000 

. 796 

54 

.00216 

.QC9r? 

.494 

.0313* 

.30553 

.454 

.03222 

.30836 

. 39  3 

.3021  3 

.03787 

. 59  5 

55 

. 00566 

.r, . «>? 

-.071 

.00787 

.01531 

-.1  35 

.00914 

.01640 

-.  1/1 

.00895 

.0U1? 

216 

52 

.02057 

.02285 

-.555 

.01906 

.02232 

-.  667 

.02336 

.022/3 

-.711 

. Q?b  1 2 

.02276 

-.  754 

11 

.05525 

.027M 

-.899 

.05402 

.02674 

-.910 

.05508 

.02691 

-.954 

. 33550 

.02/31 

-.  9/1 

50 

.06056 

.05130 

-.855 

.05911 

.0311  5 

-.902 

.06322 

.05129 

-.92  5 

.0601 1 

.0312/ 

-.  94 2 

29 

.09959 

.0*61  7 

-.  590 

.0V9J  5 

.05613 

-.827 

. 10329 

.33626 

-.360 

.1001? 

.03623 

-.061 

29 

. 1515  7 

.04080 

-.478 

. 14927 

.04071 

-.769 

. 15032 

.340/8 

-.  61  8 

. I5J24 

. Oio/i 

-.  841 

27 

.20344 

.0441 5 

-.517 

.19907 

.04405 

-.  /4  2 

.20329 

.0 4411 

-.  603 

.20016 

.04410 

-.030 

26 

.25319 

.94647 

-.  564 

. 75  09  C 

.04649 

-.  54C 

. 25024 

.3464/ 

792 

.25021 

.04647 

-.631 

25 

.50050 

.04800 

-.579 

.29925 

.04798 

-.569 

. S0008 

.04803 

-.  793 

.30021 

.04799 

-.  651 

24 

. 55050 

.04879 

-.418 

. 5492/ 

.04876 

-.581 

. 55324 

.04877 

797 

. 35015 

.04879 

-.  344 

25 

. 4094  7 

.04886 

-.457 

.59951 

.04886 

-.515 

.4005/ 

.04086 

-.  716 

. 599// 

.04885 

-.  155 

22 

.45010 

.0481 ? 

-.472 

.44897 

.04815 

-.543 

.45010 

.04013 

-.65  ? 

.45039 

. 0481 3 

778 

21 

.500*9 

.0464* 

-.487 

.49927 

.04652 

-.599 

. 50024 

.3464? 

-.699 

.50020 

.04o48 

-.451 

20 

.55025 

.04  *94 

-.478 

. 54927 

.04598 

-.620 

.55042 

.04  J9 2 

-.653 

.55053 

.04595 

-.408 

19 

.60029 

.04075 

-.556 

.59951 

.04083 

-.635 

.600/1 

.040/3 

-.69/ 

.60018 

.043/8 

-.  186 

i a 

.65112 

.01711 

-.60  5 

.6491/ 

.05/19 

-.655 

. 65326 

.03/11 

-.  60 5 

.65615 

.03/1 1 

-.  559 

u 

. 71026 

.0*219 

-.654 

. 7089/ 

.05229 

-.633 

. /I  3*4 

.05218 

-.13/ 

. 709/7 

.03222 

-.  312 

16 

. 78126 

.Q?8  M 

-.645 

. 7791  7 

.02572 

-.1/0 

. 78  JOS 

.02563 

-.  1 C 6 

. 70C1  2 

.02562 

-.262 

1 5 

.$1  M 

.01*14 

-.  140 

.84705 

.01826 

-.045 

. 65  OC  1 

.31015 

-.351 

.85013 

.01815 

-.  18/ 

1 4 

.92377 

.01021 

.021 

.91979 

.01052 

.020 

.92312 

. 01 C 23 

. 30  4 

•92u05 

.01025 

-.118 

1 5 

.98518 

.00265 

. 1 51 

.99  587 

.0C285 

.3/4 

.98611 

.00251 

.061 

.984?0 

.0026/ 

-.344 

SFU  ION 

5 

SECTION 

6 

SECTION 

7 

N P 

K/L 

3/1 

CP 

t/L 

l/l 

CP 

t/L 

t/L 

CP 

15 

.94977 

-.OC701 

-.009 

.9495  3 

-.00/54 

-.006 

. 94946 

-.00735 

-.009 

14 

.04954 

-. 01*7? 

-.004 

. 34934 

-.01625 

-.005 

.84958 

-.01821 

-.022 

1 3 

. 75’)r  3 

-.02851 

-.117 

. /49b J 

-.C2854 

-.030 

. 75002 

-.02850 

-.022 

12 

.649*3 

-.0*71 3 

-.5*0 

.649*3 

-.03714 

-.594 

. 64957 

-.03715 

-.3/6 

1 1 

. 54943 

-.0419 7 

-.476 

.54955 

-.04396 

-.574 

. 54967 

-.04398 

-.591 

10 

.44990 

-.04*14 

-.4/6 

.44998 

-.04814 

-.509 

.449/0 

-.04816 

-.920 

9 

. 55016 

-.04**0 

-.  *9? 

. 34  9?  J 

-.04880 

-.428 

. 349/5 

-.0487? 

-.459 

8 

. 25017 

-.04646 

-.764 

.24997 

-.04645 

-.367 

.24976 

-.04645 

-.376 

7 

.15054 

-.040*1 

-.113 

.15018 

- . 04C78 

-.2/1 

.14996 

-.04076 

-.  339 

6 

. 10379 

-.03675 

-.04  3 

.1031? 

-.03624 

-.151 

.10039 

-.03627 

-.346 

5 

.06550 

-.03203 

.007 

.08521 

-.03198 

-.066 

.06536 

-.03200 

-.26  3 

4 

.04030 

-.127*8 

.00* 

.0599? 

-.02803 

-.066 

,04u?5 

-.02813 

-.21  7 

3 

.07050 

-.027*7 

. f 7 7 

.01985 

-.02268 

.031 

.01985 

J2266 

-.ICO 

2 

.005*7 

-.01314 

.624 

.0356/ 

-.01  505 

.554 

.00578 

-.01313 

. 469 

1 

.00057 

• Of  379 

. 773 

.03J66 

.00 449 

.7  37 

. 00050 

. 00  361 

.69  1 

45 

.001*4 

.00777 

-.1550 

.03190 

.00749 

.344 

.00193 

.0075/ 

. 3C5 

44 

.00076 

.01 401 

-.051 

.03625 

.01565 

-.C37 

.00630 

.01368 

101 

43 

.017?" 

.01*75 

-.398 

.0123? 

.01851 

-.410 

.01265 

.01889 

-.465 

42 

.07006 

.0227? 

-.765 

.01933 

.02268 

-.739 

.02012 

.0227/ 

-.79  7 

41 

.0794* 

.025*1 

-.946 

.02991 

.02584 

-.951 

.02999 

.02583 

-.  996 

40 

.04968 

.979*0 

-.966 

.049/2 

.02967 

-.990 

. 04995 

.02970 

*1.048 

39 

.07440 

.0*37? 

-.922 

.07480 

.03329 

-.955 

.0748? 

.03327 

•1.050 

38 

.09904 

.0*671 

-.890 

.09991 

.05620 

-.923 

.09990 

. C 3 621 

- 1.  009 

3/ 

. t !?*6 

.03995 

-.871 

.13933 

.03994 

-.930 

.13976 

.03995 

-.049 

36 

. 1 79*9 

.047*6 

-.85? 

.1799? 

.04272 

-.955 

.17991 

.04283 

/ 65 

35 

. ??0"1 

.04515 

-.857 

.22010 

.04514 

-.944 

. 21 990 

.04514 

-.742 

34 

.259/4 

.046*1 

-.  *61 

.25996 

.04681 

-.  756 

.25976 

.04  682 

-.731 

33 

.2990* 

.043C0 

-.  860 

. 29994 

.04799 

-.553 

. 29986 

.04800 

-.621 

32 

. 5 39*5 

-.650 

. 34038 

.04869 

-.4/2 

. 33979 

.04863 

•.  582 

51 

. 379*0 

.04*97 

-.410 

. 3/994 

.04891 

-.413 

.37976 

.04892 

-.4/0 

30 

.41959 

.04»#  t 

-.  599 

.41983 

.04*67 

-.385 

.41968 

.04068 

-.408 

29 

.4*975 

.04709 

-.  395 

.45976 

. 0479G 

-.356 

.45970 

.04  789 

-.  565 

73 

.49960 

.0465C 

-.  56C 

.49994 

.04649 

-.  514 

.49987 

.0464? 

-.  789 

27 

.53969 

.0445? 

-.  351 

.53903 

.04450 

-.296 

. 53975 

.0445 2 

-.26  5 

26 

.37761 

.04714 

-.  376 

.57991 

.04210 

-.263 

. 57985 

.04214 

-.230 

25 

.619*7 

.059*3 

-.505 

.61 973 

.03939 

-.232 

.61976 

.03940 

-.210 

24 

.6594  3 

.05637 

-.786 

.659/9 

.0  3635 

-.222 

. 65960 

.03636 

-.  196 

2! 

.69970 

.0530* 

-.764 

.699/6 

.053C8 

-.20/ 

.69979 

.03308 

-.  163 

2? 

. 7 3940 

.07949 

-.739 

. 739/C 

.02940 

-.1/0 

.75980 

.02946 

-.135 

21 

. 7/960 

.07507 

-.71 9 

. 7/962 

.02567 

-.163 

. 77942 

.02570 

-.116 

20 

. *1937 

.02167 

-.193 

.31965 

.02154 

-.146 

. 11 985 

.02150 

-.  10? 

19 

.35965 

. 11709 

-.1/4 

.85930 

.01  7C*  7 

-.1  51 

. 65  945 

.01/12 

-.  its 

M 

. *9940 

.01746 

-.  16? 

.899/7 

. 4'  1 24  1 

-.11  / 

. *9961 

.01243 

-.090 

17 

.94  r>r 

.OC  79  9 

-.  10H 

. 94  36  1 

.00/42 

-.081 

. 94  959 

.00/13 

-.080 

16 

. 9P5"6 

.00706 

-.005 

.9346/ 

.00272 

-.068 

. 90455 

.01/2/4 

-.  J6  3 

B1-  29 


TABLE 


B I -3t» 


N4  UING  - Sl|*r*CF  PPFSSURE  DISTRIBUTIONS  TEST  2S84 

NO  = .°181 

ALPHA  = S.OA 

REC  - 11.80*10**6 


SECTION 

1 

SECTION 

2 

SEcriON 

3 

SECTION 

4 

NP 

X/l 

I 71 

C* 

X/L 

7/L 

CP 

X/L 

7/L 

C* 

X/L 

l/L 

CP 

1*2 

.95010 

- . oc  / ?6 

.049 

.9491/ 

-.00735 

.046 

. 94999 

-.00737 

. 053 

,94987 

-.  007  31 

J4  2 

1 1 

.5159? 

-.07101 

-.145 

.81 705 

-.02182 

-.109 

. 81986 

-.02152 

-.111 

.82223 

-.02125 

-.089 

10 

.66591 

-.199 

. 66691 

-.05579 

-.232 

. 67008 

-.03553 

-.298 

.67216 

-.035  37 

-.40? 

9 

.5658* 

-.04*01 

-.  721 

.56  705 

-.04294 

-.270 

.57033 

-.04  272 

328 

.5/230 

-.04261 

-.452 

9 

.46599 

-.r>4  //  5 

-.  ?1  5 

. 4 6 7 J 6 

-.04769 

-.250 

. 47337 

-.04760 

-.50  7 

.47220 

-.04753 

-.  590 

7 

. 565*0 

-.049? 9 

-.1?0 

. 36705 

-.04889 

-.161 

. 37009 

-.04890 

-.219 

. 37255 

-.04891 

-.269 

6 

. 265/9 

-.04?r? 

-.050 

.26  705 

-.04706 

-.375 

. 27010 

-.04716 

-.106 

.27230 

-.04723 

-.150 

5 

. 16594 

-.04194 

.034 

.16697 

-.04202 

-.001 

.17010 

-.04224 

-.0C5 

. 17242 

-.04238 

-.033 

4 

.04995 

-.Q?«/l 

.148 

.0490? 

-.02958 

.1  38 

.05016 

-.07975 

. 154 

. 05u1 7 

-.02974 

.132 

3 

.OJOn? 

-.12268 

. 19? 

.01922 

-.02242 

.212 

.02010 

-.02275 

.232 

,01999 

-.02263 

.223 

2 

.0059  1 

-.09999 

. 694 

.03520 

Jl?6l 

.700 

.00591 

-.31 326 

. 70  7 

.0061 1 

-.01355 

. 69  5 

1 

.000*4 

. 0029? 

.809 

.00031 

.00277 

.788 

. QQ04  2 

.00  317 

. 758 

.00000 

.00000 

. 760 

34 

.no?i6 

. or^o? 

.4  51 

.00108 

.00553 

. 35  1 

. OC  22? 

.00806 

. 31  7 

.00213 

.00767 

. 516 

u 

.00966 

.0199? 

-.155 

.03789 

.01531 

-.221 

.00914 

.01643 

-.  261 

.00893 

. Cl  6 1 9 

-.  300 

32 

.0 ?pi? 

.07785 

-.695 

. 0 1 9 S 6 

.02232 

-.751 

.02336 

.02273 

-.  794 

.02012 

.02276 

-.840 

J1 

.01575 

.07701 

-.961 

.03432 

.32674 

-.989 

. 03508 

.02698 

-1.036 

.03550 

.02701 

- 1.051 

10 

.060  56 

.0*1*0 

-.94? 

.05911 

.0511  3 

-.991 

.06022 

.03128 

-1.31  3 

.06011 

.05127 

-1.028 

29 

.09959 

.0561? 

-.  741 

.0991 3 

.0361  3 

-.921 

.10029 

.03626 

-.952 

.10019 

.03623 

-.966 

28 

.152*7 

.04090 

-.  514 

. 14??/ 

.04071 

-.862 

. 15032 

.34073 

-.91  3 

. 15024 

.04076 

-.936 

27 

. 70044 

.0441 5 

-.56  5 

. 1993? 

.04405 

-.849 

. 20029 

.04411 

-.896 

.20016 

.04410 

-.924 

26 

. 25110 

.0464  7 

-.609 

.25063 

.04649 

-.820 

. 25024 

.04647 

886 

.25021 

.04647 

-.  919 

*5 

. 50050 

.04800 

-.650 

. ?99?  5 

.04798 

-.625 

. 50JC8 

.04800 

-.887 

.30021 

.04799 

-.921 

24 

. isoso 

.04879 

-.  45? 

. 3492? 

.04878 

-.650 

. 35024 

.0487? 

-.895 

. 3501 5 

.04679 

-.  929 

23 

. 4004  7 

.04686 

-.499 

. 39931 

.04886 

-.674 

.40037 

.04886 

-.904 

. 59977 

.04835 

-.  626 

22 

.49090 

.04*1? 

-.518 

.4499? 

.04*1 5 

-.624 

.45010 

.0481  3 

-.910 

.450)9 

. 0481  3 

-.  465 

21 

. 50119 

.0464* 

-.539 

.4992/ 

.04652 

-.631 

.53024 

.04649 

-.393 

.50020 

. C4648 

-.455 

JO 

. sso>s 

.04  594 

-.511 

. 549?/ 

, 04398 

-.658 

. 55042 

.04  392 

-.731 

.55033 

. f 4 39  5 

-.415 

19 

.601/9 

.04C75 

-.565 

.59931 

.04083 

-.676 

.60071 

.04073 

-.480 

.60018 

.04076 

-.  597 

1 9 

.6905? 

.05711 

-.616 

. 64  91  7 

.0  371  9 

-.676 

.65076 

.03711 

-.  372 

.65015 

.03711 

-.  580 

1 7 

.71076 

.33719 

-.66? 

. 7089/ 

.03229 

-.632 

. 71034 

.03218 

-.285 

. 70977 

. 03222 

-.  350 

16 

. ?«0?* 

. C?  66 1 

566 

. 7791  ? 

.025/2 

-.1  38 

. 78008 

.07563 

-.  186 

. 78ul 2 

.02562 

-.  31  7 

1 s 

.990? 1 

.01*14 

-.  *?5 

. 84  VC  5 

.01226 

-.C39 

. 8501  1 

.C1815 

-.08  5 

.85010 

.01315 

-.266 

1 4 

. 9 PI?  7 

.010?1 

. 0?  4 

.91 9 71 

.31032 

.026 

.92012 

.01023 

.017 

. 9?0'J  5 

.01023 

-.  221 

1 1 

.9851* 

. 00?6 9 

.12? 

.98  587 

. OC  28  3 

.030 

.93611 

.00251 

.089 

.98493 

.00267 

-.150 

SECTION 

5 

SECTION 

6 

SECTION 

7 

HP 

X/l 

7/1 

CP 

X/L 

7/L 

CP 

X / L 

7/L 

CP 

15 

.949/7 

-.00751 

-.077 

.9495  5 

-.00734 

-.366 

. 94946 

-. OC  735 

-.071 

14 

.34?54 

-.01*2? 

-.071 

.84934 

-.01825 

-.377 

. 84958 

-.01821 

-.392 

1 5 

. 75001 

-.0?**1 

-.086 

. 74963 

-.02854 

-.06* 

. 75002 

-.02850 

-.394 

12 

. 649*3 

-.03715 

-.481 

.6498C 

-.  03714 

-.198 

. 64957 

-.03715 

-.  j87 

1 1 

.549*3 

-.04 397 

44? 

.54955 

-.04596 

-.551 

.54967 

-.04598 

-.560 

10 

. 44990 

-.04814 

-.  443 

.4499* 

-.04814 

-.439 

. 4497C 

-.04816 

-.513 

9 

. *5?16 

-.043*0 

-.  343 

.34993 

-.04880 

-.393 

. 54973 

-.34879 

-.442 

3 

.25012 

-.04646 

-,??4 

.74997 

-.04645 

-.331 

.24976 

-.04645 

-.  360 

7 

.15954 

-.040*1 

- . 066 

.15015 

-.04C78 

-.227 

. 14996 

-.04076 

-.306 

6 

. 10379 

— . 0 * 6 ? 5 

.01? 

. 1001? 

-.03624 

-.106 

. 10359 

-.03627 

-.  3C2 

5 

.C.6559 

-.0*71  5 

.083 

.06571 

-.03198 

-.011 

.06536 

-.03200 

-.228 

4 

.04930 

- . ° 7 7 * 7 

.08  3 

.0399? 

-.02803 

.011 

.04025 

-.02813 

-.154 

3 

.02010 

-.0??*? 

. 1 76 

.01985 

-.02268 

.122 

.01983 

-.32266 

-.  J20 

2 

.005*7 

-.01314 

.671 

.0056? 

-.01305 

.580 

.03578 

-.01313 

.476 

1 

.00057 

.OC  179 

.732 

.00063 

.00449 

.698 

. QGQ5L 

.CG361 

. 65  3 

45 

.QG134 

.00727 

-.140 

.00193 

.00749 

.265 

.03195 

.00757 

.231 

44 

.006*6 

.01  17  1 

-.1  39 

.00673 

.01165 

-.128 

.03630 

.01  166 

-.188 

45 

.01??* 

.01*73 

-.481 

.0120? 

.01851 

-.501 

.01265 

.01869 

-.548 

42 

. 0 ?006 

. 0??  7? 

-.346 

.01983 

.02268 

-.*2? 

.02012 

.0227? 

-.876 

41 

■ 0?9*5 

. 0?58 1 

-1.074 

.02991 

.02384 

-1.026 

.02999 

.02583 

•1.070 

40 

.04966 

,0?966 

-1.051 

.0497? 

.02967 

-1.071 

.04995 

.02970 

-1. 124 

39 

.07443 

.0*3?? 

-1.015 

.07488 

.03329 

-1.342 

.07482 

.03327 

-1.126 

38 

.09994 

. 0*  6 ? 1 

-.931 

.09991 

.0  3620 

-1.01 1 

.09990 

.03621 

• 1. 08  5 

37 

. 1 19*6 

.03995 

-.961 

.13983 

.03994 

-1.014 

.13976 

.03995 

-.908 

36 

. 1 79  70 

.04?*6 

-.945 

. 1799? 

.04272 

-.864 

.17991 

.04  283 

-.  726 

35 

. ? 200 1 

.04515 

-.943 

. 7201 C 

.04514 

-.659 

.21990 

.34514 

-.64  1 

34 

. 25964 

.046*1 

-.“50 

.25996 

.046* 1 

-.551 

. 25976 

.0461? 

-.55  3 

33 

./90*» 

.04800 

-,6C4 

.29994 

.04799 

-.501 

.29986 

.04800 

-.4  77 

3? 

. 3 39*5 

.04*69 

-.485 

. 34003 

.04669 

-.  472 

. 33979 

.04  668 

-.431 

31 

.579*6 

.04*9? 

-.450 

. 37994 

.04891 

-.4  34 

. 37976 

.048V? 

-.400 

30 

. 41959 

.<’4*6  7 

-.4  37 

.41938 

.04867 

-.401 

.41986 

.04868 

385 

29 

. 45975 

.047*9 

-.414 

.45976 

. 04  790 

-.179 

. 4597C 

.04789 

340 

26 

.49960 

.04650 

-.173 

.49994 

.04649 

-.335 

. 49987 

.04649 

29  3 

27 

. 5 5959 

.0445? 

-.375 

.5393* 

.04450 

-.  320 

.53975 

.04452 

-.290 

26 

.57961 

.04714 

-,S?6 

.57991 

.04710 

-.292 

. 57983 

.04214 

-.26  7 

25 

.619*7 

.0*9*8 

-.  133 

.61970 

.0  3939 

-.291 

.61976 

.03940 

-.253 

24 

.6596* 

.0*63? 

-.  303 

.65979 

. 33635 

-.255 

.65966 

.03636 

-.222 

23 

.69970 

.PHO* 

-.779 

.69976 

.03  *06 

-.238 

. 69979 

.03308 

-.198 

22 

. 7 3940 

.07949 

-.  ?6  7 

.73970 

.07946 

-.220 

. 7J930 

.32946 

-.189 

21 

. 77961 

.07567 

-.?5? 

.7796/ 

.3?56? 

-.214 

. 77942 

.02570 

198 

20 

.819*7 

.*’715  7 

-.714 

.81965 

.07154 

-.206 

. 31985 

.02153 

-.192 

19 

.85955 

.01 709 

-.  ?23 

.83980 

.01707 

-.192 

. 35945 

.01712 

-.  2t1 

1 1 

.39940 

. '1246 

-.196 

. 8??77 

.01741 

-.17  1 

. 49961 

.31743 

-.181 

T ? 

. 94 7 ft 

. OC  755 

-.  131 

.94861 

.0074? 

-.164 

. 94959 

.00733 

-.169 

16 

.93506 

.or?66 

-.14? 

. 93  46< 

.00272 

-.125 

.98435 

. JD274 

-.  I4o 

TABLE  B1-30 


W|  6 yinr, 

« SURFACE  PPFSSURF  DISTRIBUTIONS 

TEST  2585 

MO  - 

M_PM»  = 

6.07 

REC 

= 11.71^10**6 

SECTION 

1 

SECTION 

3 

SECf ION 

5 

SECTION 

4 

NP 

K/l 

3/C 

CP 

M/L 

7/1 

CP 

*/l 

7/1 

CP 

»/L 

7/L 

CP 

12 

.95010 

-.00336 

.031 

.94957 

-.00755 

.319 

.94999 

-.00737 

-.045 

.9*987 

-.007  31 

-.117 

1 I 

.§««? 

-.03195 

-.  110 

.81 701 

-.03183 

-.148 

. 81986 

-.02152 

-.205 

. 8222  5 

-.02125 

-.197 

10 

. 6659  1 

-.011*3 

-.  160 

. 6669* 

-.3  5579 

-.336 

.67008 

-.05553 

-.30  4 

.67216 

-.  ')35  57 

-.  597 

9 

.1(181 

-.04101 

-.  1 71 

.16701 

-.34394 

-.237 

.57033 

-.04  272 

-.283 

.57230 

-.04261 

-.  388 

1 

.46199 

-,<W  331 

-.111 

. 46706 

-.04/69 

-.203 

. 47057 

-.04  763 

-.253 

.47230 

-.0475  J 

-.  i?9 

7 

.16190 

-,041«9 

-.066 

. 56  731 

-.04889 

-.109 

. 57009 

-.04890 

-.165 

. 372  35 

-.04891 

-.  310 

6 

. 36139 

- . Q4  3f 3 

.006 

. 36  701 

-.04706 

-.032 

.27010 

-.34  716 

-.34  8 

. 27230 

-.04  72  3 

-.390 

5 

.16194 

-. 0419« 

. 099 

.1669? 

-.04  303 

.06? 

. 17010 

-.04224 

.060 

.17242 

-.04238 

.052 

4 

.04991 

-.03971 

. 331 

.0490? 

-.03918 

.31  5 

.05016 

-.02975 

.236 

.05017 

-.029/4 

. 218 

1 

.03093 

-.033/1 

.510 

.01??? 

-.03343 

.320 

.02010 

-.02275 

. 136 

.01 999 

-.02268 

. 330 

3 

.U-’I'M 

- . 11  * i 

. 716 

.03130 

-.01361 

. 756 

.00591 

-.01 526 

. 762 

.0061 1 

-.01  355 

. 74  7 

1 

.00014 

.Of  39? 

.794 

.00051 

.00377 

.769 

.00042 

.00  517 

. 731 

. 0002 

.00000 

. 736 

34 

.00316 

.or*r? 

. 1*1 

.00135 

.00115 

.535 

.0322? 

.00806 

. 369 

.00210 

.0378/ 

. ?70 

11 

,00166 

.01193 

-.196 

.03789 

.01531 

-.269 

.00 914 

.01640 

-.510 

.00893 

.01619 

-.  342 

5? 

.03013 

.03311 

-.685 

.01906 

.03353 

-.785 

. 33056 

.322/5 

-.819 

.0201 2 

.02276 

-.  868 

31 

.0  1131 

.03701 

-.983 

.05403 

.03674 

-1,004 

.05508 

.32693 

-1.053 

.03530 

.02731 

-1.368 

10 

.06016 

.o«i *r 

-.975 

.05911 

.05113 

-1.00 6 

.0603? 

.05129 

-1.055 

.06011 

.05127 

-1.349 

39 

. 09919 

.05617 

-.811 

.0991  5 

.0361 5 

-.950 

.10339 

.05026 

-.985 

.10019 

.03623 

-.995 

33 

.11013 

. 040*0 

-.139 

. 14937 

.04071 

-.904 

.15352 

.04078 

-.945 

.15024 

.04078 

-.  V6B 

3 7 

.30044 

.04415 

-.161 

.19939 

.0440  5 

-.889 

. 33039 

.04411 

-.932 

. 20016 

.04410 

-.95  3 

/6 

.31019 

.04647 

-.631 

.31083 

.04649 

-.870 

. 25034 

.04647 

-.924 

.25021 

.04647 

-.954 

25 

. 10010 

.04*00 

-.670 

.39931 

.04798 

-.862 

. 50308 

.04800 

-.925 

. 50021 

.04799 

-.945 

34 

. 11010 

.04-/9 

-.676 

. 549 27 

.04878 

-.695 

. 55334 

.048/9 

95? 

. 55015 

.04879 

-.656 

3 1 

. 40C4  3 

.04«*6 

-.150 

. 59951 

.04886 

-.704 

.43057 

.04886 

-.’*2 

. 39977 

.04885 

-.495 

3? 

.410^0 

.04*1 ’ 

-.145 

.44897 

.04*15 

-.735 

. 4501C 

.04815 

-.951 

.45009 

.0481  3 

-.465 

31 

.10)19 

.0464* 

-.161 

.49937 

.04653 

-.785 

.53334 

.34649 

-.916 

. $3020 

.04648 

-.447 

30 

.11031 

.04  194 

-.159 

. 14  93  7 

.04598 

-.68  5 

.55043 

.04  392 

-.562 

.55035 

.04393 

-.432 

19 

.60039 

.040  75 

-.519 

.19951 

.04083 

-.685 

.60071 

.04073 

-.520 

.60018 

.04078 

-.411 

1 * 

.61013 

.0*711 

607 

.6491  7 

.03719 

-.691 

.65026 

.G37I1 

-.497 

.65015 

.03711 

-.  585 

1 1 

.31936 

.01310 

-.  656 

. 70897 

.05339 

-.530 

. 71054 

.05218 

-.454 

. 73977 

.03222 

-.371 

id 

. 31036 

.0/161 

-.6  94 

.77913 

.0357? 

-.146 

. 78008 

.02565 

-.  596 

. 7801  2 

. 02562 

-.  349 

1 1 

. 11031 

. 0 1 0 1 4 

-.174 

.84931 

.01836 

-.069 

.85001 

.01815 

-.  516 

.85013 

.01815 

819 

1 C 

.930  ’7 

.01031 

-.01? 

.91939 

.01053 

-.011 

.92013 

.01C25 

-.  321 

. 920w  S 

. C 1C?  3 

-.2»8 

» 1 

.91111 

. or ?61 

.096 

.98587 

. 3038  5 

.041 

.9*611 

.00251 

-.118 

.98498 

.00267 

-.  26 2 

SECTION 

5 

SECTION 

6 

SECTION 

7 

NP 

8/1 

7/1 

CP 

*/l 

7/1 

CP 

K / L 

in 

C* 

1 5 

.94  'iff 

-.00731 

-.134 

.94953 

-.00734 

-.13? 

.94946 

-.00735 

142 

14 

. 94934 

-.01*3? 

-.098 

.84934 

-.01833 

-.107 

.34958 

-.01821 

-.  HO 

1 3 

. 75003 

-.1)3*51 

-.374 

.74967 

-.03854 

-.089 

. 75003 

-.02850 

-.  104 

1 3 

.64938 

-.0371 » 

-.450 

.64990 

-.03714 

-.456 

. 64957 

-.03715 

-.  342 

11 

. 549*3 

04  *97 

-.  390 

.54955 

-.04396 

-.511 

. 54907 

-.34398 

-.524 

10 

.44990 

-.0**14 

-.  !90 

.44993 

-.0481 4 

-.446 

. 44970 

-.04816 

-.480 

9 

. 3501  6 

-.14**0 

?8C 

. 349?) 

-.04*80 

-.  151 

. 34973 

-.34879 

-.402 

3 

.3501? 

-.0*646 

160 

.34997 

-.04645 

-.276 

.24976 

-.04645 

-.316 

7 

. 15rS4 

-.040*1 

.001 

.15015 

-.04078 

-.155 

. 14996 

-.34076 

-.248 

6 

.10079 

-.0*635 

.083 

.10019 

-.03634 

-.334 

.10039 

-.0363/ 

-.229 

5 

.06550 

-.0??f  1 

.178 

.06521 

-.01198 

.06  3 

.06536 

-.03200 

-.134 

4 

.04030 

-.0378* 

.177 

.03999 

-.03*03 

.101 

.04025 

-.02813 

.060 

3 

.03030 

-.0338? 

.378 

.01935 

-.03368 

.225 

.31985 

-.32266 

.385 

3 

. 005  * 7 

-.71114 

. 735 

.00567 

-.01305 

.655 

.00578 

-.01313 

.561 

1 

.00057 

.or  379 

. 706 

.00068 

.00449 

.671 

. 0005C 

.00361 

.631 

45 

.00194 

. or  7?7 

-.193 

.00190 

.00749 

.222 

.00193 

.3075/ 

.185 

44 

.00636 

.01761 

195 

.00633 

.01365 

-.176 

. 006  3 C 

.01  368 

-.237 

45 

.01339 

.01*73 

-.530 

.0130? 

.01851 

-.535 

.01265 

.01889 

-.581 

4? 

.03006 

.0337? 

-.  *66 

.01  ?83 

.02368 

-.855 

.02012 

.02277 

-.  197 

41 

.039*9 

.035*1 

-1.038 

.02991 

.03584 

-1.043 

.02999 

.02563 

- 1. 080 

40 

.04966 

.03966 

-1.070 

.0497? 

.03967 

-1.087 

.04995 

.02970 

-1.135 

59 

.0744* 

.03332 

-1.C3* 

.C7488 

.03329 

-1.064 

.07482 

.3332/ 

-1. 140 

33 

.09994 

.0*671 

-1.009 

.09991 

.03630 

-1.035 

.09990 

.01621 

-1. 100 

37 

.1 39*6 

.03995 

-.991 

.13993 

.03994 

-.988 

.13976 

.03995 

-.855 

36 

. 1 79  70 

.043*6 

-.970 

.17999 

.04373 

-.696 

. 17991 

.04288 

-.615 

35 

.??o PI 

.04515 

-.*97 

.23010 

.04514 

-.59? 

.21990 

.04514 

-.  554 

34 

. ?59f,4 

.0*6*1 

-.634 

.35994 

.04681 

-.542 

. 25976 

.04682 

-.497 

33 

. ? 99  * * 

.049CO 

-.510 

.39994 

.04799 

-.497 

.29986 

.04800 

-.444 

3? 

.11**5 

.0**69 

-.489 

. 14003 

.04869 

-.470 

. 35979 

.34  868 

-.413 

31 

. !79’6 

.0**9? 

-.461 

. 37994 

.04891 

-.432 

. 37976 

.04  892 

-.392 

30 

. 4 1939 

.0**/ 7 

-.443 

.4198* 

.04867 

-.410 

.4198* 

.04868 

361 

39 

.45975 

.0*7*9 

-.411 

.45976 

.04790 

-.365 

.45970 

.04/69 

-.  32/ 

23 

. 499^0 

.046*0 

-.406 

.49974 

.04649 

-.  155 

. 49987 

.3464? 

-.  325 

37 

.5*9*0 

.0443? 

-.375 

.53983 

.04450 

-.512 

.53975 

.04452 

-.299 

36 

.57961 

.04314 

-.  360 

.57991 

.04210 

-.  314 

. 5/985 

.04214 

-.296 

25 

.619*7 

.039 J* 

-.357 

.61973 

.03939 

-.307 

.61976 

.03940 

-.295 

24 

.6596* 

.0*637 

-.  341 

.6597? 

.03635 

-.307 

. 65966 

.03636 

-.295 

23 

.69970 

,05«r* 

-.  M? 

.69976 

.03308 

-.293 

. 69979 

.03508 

-.28/ 

2? 

. 7 3940 

.03949 

-.  304 

.7397) 

.03946 

-.390 

. 73980 

.32946 

-.2// 

31 

. 77960 

.03567 

-.399 

.779e? 

.02567 

-.385 

. 77942 

.32570 

-.2/2 

30 

.919*7 

.03157 

-.390 

.91965 

.02154 

-.294 

.61985 

.02153 

-.282 

19 

.85955 

.P17C  ? 

-.370 

.95983 

.01707 

-.284 

.85943 

.01712 

-.376 

1 * 

. *9940 

. »1  ?46 

-.  ?91 

.899/7 

.01241 

-.272 

. 19961 

.01243 

-.262 

1 7 

.947*7 

.00755 

-.  ?41 

.94  961 

.00742 

-.231 

. 94959 

.Uu/33 

-.239 

16 

.9*506 

.0f?<7 

-.339 

.9446/ 

.9O 273 

-.316 

.91455 

.30274 

-.22  3 

TABLE  B1-31 


FIGURE  B1-1 
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) 2.  TRANSONIC  MEASUREMENTS  ON  THE  -ONERA  AFV  D-  VARIABLE  SWEEP  WING 

IN  THE  -ONERA  S2  MA-  WIND  TUNNEL 

by 

I F.  MANIE  & J.C.  RAYNAL 

i OFFICE  NATIONAL  D> ETUDES  ET  DE  RECHERCHE3  AER0SPATIALE3 

92320  CHATILLON  - FRANCE 


2.1  - INTRODUCTION  - 

The  ONERA  AFV  D Variable  Sweep  Wing  designed  with  the  symmetrical  ONERA  D peaky  type  airfoil  has 
been  chosen  as  a basic  tool  to  study  three-dimensional  flows  and  to  provide  an  experimental  data 
base  for  comparisons  with  calculation  methods  from  low  to  transonic  speeds  at  sweep  angles  from 
0°  to  60°. 

This  contribution  contains  selected  data  from  those  obtained  in  the  ONERA  S2MA  Transonic  Wind 
Tunnel. 

Tables  and  graphs  are  presented  for  three  values  of  the  wing  sweep  angle. 


2.2  - DATA  SET  - 


ONERA  VARIABLE  SWEEP  WING  AFV  D 
semi- span  wing  : see  fig.  B2-1 


variable  sweep  angle 

the  reference  section  of  the  wing  is  the  "ONERA  D" 
Airfoil  : (£.)  max  = 0.105  ; = 0.01*13 

See  table  B§-1 


1 . General  description 

1.1  Model  designation  or  name 

1 .2  Model  type  (e.g.  full  span  wing- 
body,  semi-span  wing) 

1.3  Design  requirements/conditions 

1 .4  Additional  remarks 


2.  Model  geometry 


Wing  data 

2.1.1 

Wing  planform 

2.1.2 

Aspect  ratio 

2.1.3 

Leading— edge  sweep 

2.1  .4 

Trailing-edge  sweep 

2.1  .5 

Taper  ratio 

2.1  .6 

Twist 

2.1  .7 

Mean  aerodynamic  chord 

2.1  .8 

Span  or  semispan 

2.1 .9 

Number  of  airfoil  sections 
used  to  define  wing 

2.1.10  Spanwise  location  of  refer®  ce 
section  and  section  coordinates 
(note  if  ordinates  are  design 
or  actual  measured  values) 

2.1.11  Lofting  procedure  between 
reference  sections 

2.1.12  Form  of  wing-body  fillet,  stokes 

2.1.13  Form  of  wing  tip 

2.2  Body  data  (detail  description  of  body 

geometry) 

2.3  Fabrication  tolerances/waviness 


rectangular 
2.7  4 A £ 8 
0°  k A 4 60° 

0°  k A k 60° 

1 

without  twist 
c = 0,2  m for  A-  = 0° 

0.43  < b 4:  0.8  m for  0°<  A < 60° 

1 

ETA  = 0 at  A = 0° 

profile  D ordinates  : ee  table  B2-1  (design  values) 

cylindrical  generation 

no  boi'y,  no  strake,  no  fillets 
truncation  normal  to  the  leading  edge 

no  body 

0.08/0.1  mm 


f V 

_C 


hm 


2.4  Additional  remarks  inspection  has  shown  some  slight  differences 

between  the  design  and  the  real  model  : see 
table  B2-41 


3.  Wind  tunnel 

3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  Continuous  or  blowdown. 

Indicate  minimum  run  time  if 
applicable 

3.2.2  Stagnation  pressure 

3.2.3  Stagnation  temperature 

3.3  Test  section 

3.3.1  Shape  of  test  section 

3.3.2  Size  of  test  section  (width, 
height,  length) 

3.3.3  Type  of  test  section  wall3j 
cloned,  open,  slotted,  perforated 
Open  area  ratio  (give  range  if 
variable) 

Slot/hole  geometry  (e.g. , 

30-degree  slanted  holes) 

Treatment  of  aide  wall 
boundary  layer 

Pull  span  models 
Half-model  testing 

3.4  Flow  field  (empty  test  section) 

3.4.1  Reference  static  pressure 

3.4.2  Flow  angularity 

3.4.3  Mach  number  distribution 

3.4.4  Pressure  gradient 

3.4.5  Turbulence/noise  level 

3.4.6  Side  wall  boundary  layer 

3.5  Freestream  Mach  number  (or  velocity) 

3.5.1  Range 

3.5.2  Pressures  used  to  determine  Mach 
number  (e.g.,  settling  chamber 
total  pressure  and  plenum  chamber 
pressure) 

3.5.3  Accuracy  of  Mach  number 
determination  ( 41  M) 

3.5.4  Maximum  Mach  number  variation  in  x, 
y,  z-direction  (empty  tunnel  : 
specify  at  what  Mach  number) 

Maximum  variation  of  flow  direction 

Maximum  Mach  number  variation  durirg 
a run 

3.6  Reynolds  number  range 

3.6.1  Unit  Reynolds  number  range. 

(give  range  at  representative  Mach 
numbers  ; i/m) 


32  MA  (ONERA  - Modane  Center) 


continuous 

from  0.3  to  a limit  stagnation  pressure  depending 
slightly  on  the  Mach  number  ; PQ  max  < 2.5  bar 

from  287  to  320  K 

square 

heightjl.770  m width  : 1.750  m 
perforated  length  : 5.4  m 

vertical  solid  walls 
horizontal  perforated  walls 

maximum  geometric  porosity  : 6 % - Possibility  of 
changing  the  porosity  with  sliding  plates 

sixty  degree  inclined  holes  (diameter  : 18  mm) 

no  treatment 
b.l.  diverter 

see  3.1 1 

on  the  vertical  wall  2.685m  upstream  of  the  balance 

axis 

unknown 

AM/meter  in  x -direction  : - 3x10  "Vm.for  0.1*  MS'  0.92 
according  to  3.4.3 

velocity  turbulence  - 0.2  $ - ref.  1 

displacement  thickness  6.  = 12  to  18  mm 
boundary  layer  thickness  o ~ 90  to  170  mm 

from  M0  = 0.1  to  M0  = 1 .35 

settling  chamber  stagnation  pressure  and  static 
pressure  on  the  vertical  wall 

AM  = 1 0.001 
see  3.4.3 


upwash  ~ 0.3°  degree  (dependent  on  model  size) 

function  of  the  model  size 
(see  6.3.9) 


M0  : 0.25  i 0.50  ; 0.72  : 1.  ; 1.35 

(RE/m)mnx-10“6  : 14.  21.  33.  27.  27. 


H2-J 


• ' ’ • ■ 1 : 1 1 ' ''  vS  f,V  i i if  ' ,v  si . Ms  Miiiiln , r 

( ' 1 > r '.  I . I ''  ; : l n 1 i ss  I,  i f : ) 

'•'I  Tempi  ■ m 1 ups  range  niul  dowpolii I, 

I - : ! 1 ; | 5 r ■ rnrig’O  |)0  ;;UIl  I l.'ollud  ? 

; .t'  Model  ■ ii/L i lubes 

A.M.I  Anglo  of  ;i1,!,nok,  yaw,  roll 

Accuracy  in  Jo  Uonnining  arigloo 

. 9 urge nizution  orwnUng  the  tunnel  and 
location  of  tunnel 

■j.10  Who  :i.s  to  bo  contacted  for  additional 
in forma  t;  .Lon 

. 1 t Literature  concerning  L r. ..  •uchi.-Af 
3. 10  Additional  remarks 

§,,  Tests 

4.1  Type  of  toots 

4.2  Wine  opan  or  semiopan  to  tunnel  width 
4.?  Test  c nd it ions 

4.3.1  Angle  ol’  attack 

4.3.2  Much  number 

4.3.3  Dynamic  pressure 

4.3.4  Reynolds  number 

4.3.5  Stagnation  temporaturo 
4.4  Transition 

4.4.1  Free  or  fixed 

4.4.2  Position  of  free  transition 

4.4.3  Position  of  fixed  transition, 
width  of  strips,  size  and  type  of 
roughness  elements 

4.4.4  Were  checks  made  to  determine  if 
tradition  occurred  at  trip 
locations  ? 


stagnation  jmitnmv..  (>,,  u 0 3 to  4 0,7 

0,3  to  1 ,75l;ar  for  ^ 1 , 
0,3  to  2,1  bar  for  M0  « 0,9 
0.3  to  1 ,9  Imr  for  M0  =»  0,9 

stagnation  tompornturo  T0  „ 292  K - 5 to 
315  K ± 5 ( cannot  bo  controlled 
humidity  <^0,2g  !(-,  o/Kg  air 

anglo  of  attack  t «-  motorization  up  to  35° 
swoop  angle  s A.  " 0/30/40/50/60° 

= 0.03  degree 

ONERA  - Contro  do  Modane-Avrloux 


Direction  GME  - ONERA  - Chfltlllon  (FRANCE) 


stea.y  measurements  of  : 

- aerodynamic  forces 

- pressure  distributions  at  various  span  sections 
(.L  to  L.E. ) 

for  : A = 0/30/40/50/600 
0.46  at  A = 0° 


°<  4 30°;  limited  by  the  structure  of  the  wing 

0.275  4 M0  x 1 .300 

5000  -<  90  4 35000  N/m2 

RE  = -/o-  c = 2.5x1  0f 

\r 

(c  = chord  normal  to  L.E) 


~ 300  K 


free 


variable 


not  relevant 


not  relevant 


b:-4 


4.6  Were  different  sized  models  used  in  wind- 
tunnel  investigation  ? 

If  so,  indicate  sizes 

4.7  Areas  and  lengths  use'’  to  form 
coefficients 

4.8  References  on  tests 

4.9  Related  reports 

5.  Instrumentation 

5.1  Surface  pressure  measurements 

5.1.1  Pressure  orifices  in  wing.  Loca- 
tion and  number  on  upper  and 
lower  surfaces 


5.1.2  Pressure  orifices  on  fuselage. 
Location  and  number 

5.1.3  Pressure  orifices  on  components, 
give  components  and  orifice 
location 

5.1.4  Geometry  of  orifices 

5.1.5  Type  of  pressure  transducer  and 
scanning  devices  used.  Indicate 
range  and  accuracy 

5.2  Force  measurements 

5.2.1  Type  and  location  of  balance 

5.2.2  Forces  and  moments  that  can  be 
measured.  Maximum  loads  and 
accuracy 


6.  Data 

6.1  Accuracy 

6.1.1  Pressure  coefficient 

6.1.2  Aerodynamic  coefficients 

6.1.3  Boundary  layer  and  wake 
quantities 

6.1.4  Repeatability 

6.2  Wall  interference  corrections 


6.3  Data  presentation 

6.3*1  Aerodynamic  coefficients 
6.3.2  Surface  pressure  coefficients 


no 


varying  with  sweep  (see  table  B2-41 ) 


ref.  4 
none 


at  A.  = 0°  : sections  at  ETA  = 0.3/0. 45/0. 60/0.75/ 
0.85/0.95 

number  : 28  on  upper  surface 
1 3 on  lower  surface 

see  fig.  B2— 1 and  table  B2-2  f?r  the  exact  locations 
not  relevant 


not  relevant 


$ 0.4  mm 

6 transducers  CEC  : - 12.5  PSID 

Accuracy  : i 0.012  PSI 

6 scanivalves  (D) 

7 kulites 


wall  balance  0 120  mm  (5  components  : X,  Z,  1,  m,  n) 
see  fig.  B2-2 

axial  force  : 1200  - 1.2  daN 
normal, force  : 6500  - 6.5  daN 
rolling  moment  : 800  ± 0.8  mdaN 
pitching  moment  : 250  * 0.25  mdaN 
yawing  moment  : 140  £ 0.14  mdaN 


ACp  = 1 o.02  (at  Mo  = 0.84) 
* 0.005 


not  relevant 

not  tested  here  but  for  pressure  distributions  generally 

as  6.1.1 

wall  interference  corrections  wore  not  mac^e  : 

S,  _ Wing  area ^ 0.05 

C test  section  area 


graphs  of  CL  («  ) for  A =O°/30°/50°  (fig.  B2-3) 

Cp  (x/c)  for  6 sections  defined  5.1.1 


(detail,  see  page  B2-5  : Tj  means  table  B2-3 

F4  means  figure  B2-4 ) 


Mo  °< 

0° 

2° 

4° 

6° 

0.7 

T3  F4 

. T4 

T5  F5 

T6 

0.78 

T7  F6 

T8 

T9  F7 

0.84 

. 

T1  0 F8 

Til  F9 

T12 

0.92 

T13  FI  0 

T14  F1 1 

A = 50° 


M0  <* 

0° 

2°  i 40 

6° 

0.7 

T15  FI  2 

j T16  PI  3 

T17 

0.78 

T18  F14  * T1 9 T20  FI  5 

0.84 

| t 

T21  FI  6 1 T22  FI  7 T23 
: 

0.88 

1 

T24  | T25 

| 

0.92 

T26  FI  8 

I 

T27  FI  9 j 

1 

A = 50° 


• 

i M„xtx  ; 0° 

1 0 \j 

’ 

2°  | 4° 

1 

6° 

.1 

j 0.7 

T28  F20 

T29 

— 

T30  F21 

1 

0.78 

T31  F22 

T32 

T33  F23 

0.84 

T34  F24 

T35  F25 

T36 

0.88 

T37 

T38 

0.92 

T39  P26 

T40  F27 

6.3.3  Plow  oonditions  for 

— aerodynamic  coefficient  data  M0  = 0.70/0.78/0. 84/0.92  for  A = 0°/30°/50°  plus 

M0  = 0.88  for  A = 30°/50° 

- pressure  data  idem 

6.3.4  Boundary  layer  and/or  wake  data  none 

6.3.5  Flow  conditions  for  boundary  layer  not  relevant 
and/ or  wake  data 


■ r -Wi  ^>t£mXr9 


•VT*r 


b:-6 


6.3.6 

Wall  interference  corrections 
included  ? 

no,  see  6.2 

6.3.7 

Aeroelastic  corrections  included  ? 

no 

6.3.8 

Other  corrections  ? 

no 

6.3.9 

Additional  remarks 

for  the  force  measurements,  the  Mach  number  is  not 
kept  strictly  constant  during  the  angle  of  attack 
variation.  See  table  42. 

Were  tests  carried  out  in  different 
facilities  on the  current  model  ? If  so, 
what  facilities.  Are  data  included  in 
present  data  base  ? 

no 
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8 - List  of  symbols 
A 
b 
c 
o’ 

e/c 

rL.E. 

x 

y 

z 

S 

0. 

n (ETA) 

\ (lambda) 

A (lambda) 
c 

M 

Mo 

P 

P 

o 

po 

qo 

To 

Cp 


: aspect  ratio 
: semi-span 

: geometric  chord  (normal  to  L.E.) 

: aerodynamic  chord  ( = root  chord) 

: airfoil  thickness 
: L.E.  radius 

: distance  measured  chordwise 
: distance  measured  spanwise 
: distance  from  the  plane  of  the  wing 
: wing  area 
: angle  of  attack 
t spanwise  location  rj  = y/b 
: taper  ratio 
i sweep  angle 

t test  section  area  of  the  wind  tunnel 
: local  Mach  number 
: free  stream  Mach  number 
: local  static  pressure 

: stagnation  pressure 

: free  stream  static  pressure 

• free  stream  dynamic  pressure 

: stagnation  pressure 

: pressure  coefficient  Cp  = ^ ~ P" 

qo 


CPc 

X 

Y 

Z 

1 

m 

n 


: critical  pressure  coefficient  Cp0  = Cp  for  M = 1 
: axial  force 
: lateral  force 
: normal  force 
: rolling  moment 
: pitching  moment 
: yawing  moment 

: lift  coefficient  l.ta-  o..  wall  bala  ce  meuarcem 


9.  Abreviations 


B.L. 

: boundary  layer 

L.E. 

: leading  edge 

T.E. 

: trailing  edge 

r 


b:-s 
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TABLE  1 

PROFILE  D ORDINATES 


x/c 

z/c 

X/C 

Z/C 

,000000 

,000000 

.072500 

-.035193 

,000030 

-.001542 

.077500 

-.035912 

.000200 

-.002685 

.082500 

•1036604 

.000500 

-.004245 

.087500 

-.037269 

.001000 

-.006002 

.092500 

-.037908 

.001700 

-.007820 

.105000 

-.039405 

.002600 

-.009658 

,120000 

-.041028 

-.042486 

.003700 

-.011494 

.135000 

.005000 

-.013310 

.155000 

-.044213 

.006500 

-.015091 

.195000 

-.047057 

.008500 

-.016913 

.235000 
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.010500 

-.018639 

.275000 

-.050853 
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-.020259 

.315000 

-.051902 
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-.021821 
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-.052369 
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-.023144 

.395000 
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.022500 
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.475000 
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-.029221 
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-.027763 
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-.029719 
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-.023691 
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-.03019* 
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-.019335 

. 04S000 

-.030663 

.890000 

-.014658 

.047500 

-.031119 
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-.009698 

.052500 

-.032003 

,970000 

-.004621 

.057500 

-.032850 
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-.002090 

.062500 

-.033663 

1.000000 

-.000780 

.067500 

-.034444 

TABLE  2 

PRESSURE  HOLES  ORDINATES. ETA=0, 60 


UPPER 

SURFACE 

LOWER 

SURFACE 

x/c 

z/c 

x/c 

z/c 

*.00000 

-.00050 

♦.00731 

-.01594 

♦ .00993 

*.01844 

♦.02214 

-.02523 

♦.03027 

♦ .02740 

♦.04011 

-.03008 

♦ .04954 

♦.03135 

♦.07529 

-.03589 

♦ .07515 

♦.03548 

♦.14011 

-.04320 

♦.10060 

♦.03868 

♦.26028 

-.05062 

♦.13953 

♦.04287 

♦.35027 

-.05252 

♦.17976 

*.04601 

♦.45005 

-.05124 

♦.22010 

♦.04845 

♦.55019 

-.04623 

♦ .26019 

♦.05036 

♦.64982 

-.03906 

♦.30001 

♦.05161 

♦.74975 

-.02969 

♦.34026 

♦.05226 

♦.85020 

-.01927 

♦ • 3795B 

♦.05236 

♦.96999 

-.00444 

♦.41998 

*.05186 

♦.46006 

♦.05076 

♦.50001 

♦.04912 

♦.53980 

♦,04678 

♦.57986 

♦ .09424 

♦.61994 

♦.04129 

♦.65968 

♦.03795 

♦.69978 

♦.03446 

♦.74009 

♦.03071 

♦.77873 

♦.02685 

♦.81984 

♦.02254 

♦.85977 

♦.01800 

♦.90014 

*.01319 

♦.93985 

♦.00584 
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TABLE  41 


WING  GEOMETRY 


1 : Theoretical  wing  geometry 
2:  Measured  wing  geometry 


A° 

Root 

C ( r 

1 

chord 

2 

Semi 

b(r 

1 

span 

") 

2 

Aspec 

1 

t ratio 
\ 

2 

Wing 

S(r 

1 

area 

n2) 

2 

0 

0,200 

0,200 

0,800 

0,795 

8,00 

7,95 

0,1600 

0,1590 

30 

0,231 

0,231 

0,721 

0,714 

6,71 

40 

0,261 

0,261 

0,645 

0,637 

5,4  9 

5,43 

0,1515 

0,1495 

50 

0,311 

0,312 

0,547 

0,539 

4,09 

4,04 

0,1463 

0,1437 

60 

0,400 

0,401 

0,430 

0,422 

2,69 

2,66 

0.1373 

0,1341 

TABLE  42 


FREE  STREAM  MACH  NUMBER  VARIATION 
WITH  INCIDENCE  DURiNG  FORCE  MEASUREMENTS 


A° 

a ° 

2 

4 

6 

8 

10 

12 

14 

16 

Mo 

at  a =tf 

AMo  = 

0 

0.781 

0.001 

0.003 

0.005 

0.009 

0.921 

0.000 

0.004 

0.014 

0.025 

30 

0.781 

0.001 

0.003 

0.005 

0.010 

0.019 

0.019 

0.016 

0.016 

0.921 

0.000 

0.002 

0.009 

60 

0.783 

-.002 

0.000 

0.005 

0.011 

0.015 

0.015 

0.016 

0.016 

0.926 

0.000 

0.004 

0.014 

0.030 

FIG  1 


VARIABLE  SWEEP  WING 
AFV  D 

Aspect  ratio  8),  A ^2.71 

A = 1 

0°<A<  60° 


Taper  ratio 
Sweep  angle 


Number  of 
pressure  holes  (246) 


w 

y/b  upper 

lower  ] 

1 

0,30  28 

13 

2 

0,45  | 28 

13 

3 

0,60 

28 

13 

4 

0,75 

28 

13 

0,85 

28 

13 

6 

28 

JAJ 

Wing  sections 
for  pressure 
measurements 

K® 

5 


FIG  2 


S2MA  WIND  TUNNEL 


WING  MOUNTING 


01711  ) 

I I 


NOTE  : dimensions  in  mm 
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FIG  3 


VARIABLE  SWEEP  WING  AFV  D 
S2M  A WIND  T'JNNEL  Re=2.5„106 
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3.  MBB-AVA  Pilot-Model  with  Supercritical  Wing  - Surface  Pressure  and  Force  Measurements 
H.  Korner,  W.  Lorenz-Meyer,  A.  Heddergott 
Deutsche  Forschungs-  und  Versuchsanstalt  fiir  Luft-  und  Raumfahrt  E.V. 

and 

A.  Eberle 

Messerschmitt-Bolkow-Blohm  GmbH,  Munchen 


3.1  Introduction 

These  data  contain  pressure  and  force  measurements  on  the  MBB-AVA  Pilot-Model  which  is  a fighter  type 
wing'-body  combination  with  a supercritical  wing.  The  airfoil,  incorporated  in  this  wing  is  MBB-A3,  an 
airfoil  designed  by  the  Eberle  hodograph -method.  Selected  experimental  results  of  this  airfoil  are  given 
in  contribution  A8. 

The  measurements  have  been  performed  in  the  DFVLR  lxl  in  Transonic  Wind-Tunnel  Gottingen. 

The  selected  pressure  data  for  this  model  contain  an  a sweep  at  M =0.8  and  a Mach  number  sweep  for 
a = 2°.  This  gives  a certain  range  of  different  supercritical  flow  types  on  the  wing,  including  flows 
with  extensive  rear  separations.  Tests  have  shown  that  separation  always  begins  at  the  trailing  edge 
and  first  occurs  at  the  wing  tip.  Leading  edge  vortex  shedding  has  not  been  observed. 


3.2  Data 

1.  General  Description 

1.1  Model  Designation  or  Name 

1.2  Model  Type  (e.g..  Full  Span 
Wing-Body,  Semi-Span  Wing) 

1.3  Design  Requirements/Conditions 

1.4  Additional  Remarks 

2.  Model  Geometry 

2.1  Wing  Data 

2.1.1  Wing  Planform 

2.1.2  Aspect  Ratio 

2.1.3  Leading-Edge  Sweep 

2.1.4  Trailing-Edge  Sweep 

2.1.5  Taper  Ratio 

2.1.6  Twist 

2.1.7  Mean  Aerodynamic  Chord 

2.1.8  Span  or  Semispan 

2.1.9  Number  of  Airfoil 
Sections  Used  to  Define  Wing 

2.1.10  Spanwise  Location  of 
Reference  Section  and 
Section  Coordinates 

(Note  if  Ordinates  are  Design 
or  Actual  Measured  Values) 

2.1.11  Lofting  Procedure  Between 
Reference  Sections 

2.1.12  Form  of  Wing-Body  Fillet,  Strakes 

2.1.13  Form  of  Wing  Tip 


MBB-AVA  Pilot-Model  with  Supercritical  Wing 
Full  span  wing-body 

Fighter-type  wing-body  combination  with 
supercritical  wing 

Airfoil  section  perpendicular  to  leading 
edge  is  MBB-A3 

See  fig.  3.1 

Swept  wing  (see  fig.  3.1) 

4.5 

35° 

14.25° 

0.33 

-3° 

0.11875  m 
0.4915  m (span) 

1 

The  same  airfoil  section  is  used  over  the  whole 
wing,  coordinates  table  3.1,  measured  coordinates 
of  wing  table  3.2 

Straight  generators 


See  fig.  3.1 


2.2 


See  fig.  3.1  and  3.2,  table  3.3 


Body  Data  (Detail  Description 
of  Body  Geometry) 

2.3  Wing-Body  Combination 

2.3.1  Relative  Body  Diameter 
(Average  Body  Diameter  at  Wing 
Location  Divided  by  Wing  Span) 

2.3.2  Relative  Vertical  Location 

of  Wing  (Height  Above  or  Below 
Axis  Divided  by  Average  Body 
Radius  at  Wing  Location) 

2.3.3  Wing  Setting  Angle 

2.3.4  Dihedral 

2.4  Cross  Sectional  Area  Development 

2.5  Fabrication  Tolerances/Waviness 


3.  Wind  Tunnel 

3.1  Designation 

3.2  Type  of  Tunnel 

3.2.1  Continuous  or  Blowdown. 

Indicate  Minimum  Run  Time 
if  Applicable 

3.2.2  Stagnation  Pressure 

3.2.3  Stagnation  Temperature 

3.3  Test  Section 

3.3.1  Shape  of  Test  Section 

3.3.2  Size  of  Test  Section 
(Width,  Height,  Length) 

3.3.3  Type  of  Test  Section  Walls 
Closed,  Open,  Slotted,  Perforated) 

Open  Area  Ratio 

(Give  Range  if  Variable) 

Slot /Hole  Geometry 

(e.g.,  30-Degree  Slanted  Holes) 

Treatment  of  Side  Wall 
Boundary  Layer 

Full  span  models 
Half -model  testing 

3.4  Flow  Field  (Empty  Test  Section) 

3.4.1  Reference  Static  Pressure 

3.4.2  Flow  Angularity 

3.4.3  Mach  Number  Distribution 

3.4.4  Pressure  Gradient 


3.4.5  Turbulence/Noise  Level 

3.5  Freestream  Mach  Number  (or  Velocity) 

3.5.1  Range 

3.5.2  Pressure  Used  to  Determine 
Mach  Number  (e.g..  Settling 
Chamber  Total  Pressure  and 
Plenum  Chamber  Pressure) 

3.5.3  Accuracy  of  Mach  Number 
Determination  (AM) 

3.5.4  Maximum  Mach  Number 
Variation  During  a Run 


= 0.1 

^0.5 


2°  (see  fig.  3.1) 


< 0.15  mm,  measured  coordinates  are  given 
in  table  3.2 

DFVLR  lxl  Meter  Transonic  Tunnel 
Continuous,  closed  circuit 

Variable  between  0.4  and  1.6  bar 
= 305  K 

Square 

lm  x lm  with  usable  length  of  1.5  m 

Perforated 

6 % fixed  porosity 

30°  slanted  holes 


None 


Plenum  chamber  pressure 


± 0.05° 


M 

0.5 

0.8 

1.0 

1.2 

0.005 

0.003 

0.006 

0.015 

0.003 

0.0037 

Low  noise  level  ( n • F( n )k  < 0.001). 

Measured  on  body  of  revolution  NACA  RM  12. 

Low  turbulence  level  (measurements  are  in  progress) 


Transonic:  M = 0.5  - 1.2 
Supersonic:  M = 1.33  - 2.2 

Transonic  range:  settling  chamber  total  pressure/ 
plenum  chamber  pressure 


AM  = 0.003 

± 0.001 


m-3 


3.6  Reynolds  Number  Range 
3.6.1 


3.7 


3.8 


3.6.2 


Unit  Reynolds  Number  Range 
(Give  Range  at  Representative 
Mach  Numbers;  1/m) 

Means  of  Varying  Reynolds  Number 
(e.g.,  by  Pressurization) 


Temperature  Range  and  Dewpoint, 
Can  Temperature  be  Controlled? 

Model  Attitudes 


Re  = 5-25-  106  iri1  for  M > 0.6 


Pressurization 


Depends  on  ambient  temperature,  243  K 
no 


3.9 


3.8.1  Angle  of  Attack, 

3.8.2  Accuracy  in  Determining 
Angles 

Organization  Operating  the  Tunnel 
and  Location  of  Tunnel 


3.10  Who  is  to  be  Contacted  for 
Additional  Information 

3.11  Literature  Concerning  this  Facility 

3.12  Additional  Remarks 


360 

i 16°  / +1°  to  11°  / 360° 
t 0.02/  ±0.1°  / ±0.1° 

DFVLR-AVA,  BunsenstraBe  10 
D- 3400  Gottingen  Germany  (FRG) 

Dr.-Ing.  W.  Lorenz-Meyer 
BunsenstraBe  10,  D-3400  Gottingen 

111.  |2|.  1 3 1 


4.  Tests 


4.1  Type  of  Tests 

4.2  Wing  Span  or  Semispan  to  Tunnel  Width 

4.3  Test  Conditions 


Force,  static  pressure  on  wing 
0.4915 


4.3.1  Angle  of  Attack 

4.3.2  Mach  Number 

4.3.3  Dynamic  Pressure 


4.3.4  Reynolds  Number 

M 

= 0 

65 

Re  = 

1 

12 

• 10 

M 

= 0 

8 

Re  = 

1 

26 

• 10 

M 

= 0 

88 

Re  = 

1 

32 

. 10 

M 

= 0 

92 

Re  = 

1 

34 

• 10 

4.3.5  Stagnation  Temperature 

305 

K 

-2  < a < 8 

0.65  < M < 0.92 

Stagnation  pressure  const.  * 0.794  bar 
for  all  Mach  numbers 

6 
6 
6 
6 


4.4  Transition 


4.4.1  Free  or  Fixed 

4.4.2  Position  of  Free  Transition 

4.4.3  Position  of  Fixed  Transition, 
Width  of  Strips,  Size  and  Type 
of  Roughness  Elements 

4.4.4  Were  Checks  Made  to  Determine 
if  Transition  Occured  at  Trip 
Locations? 


Free 

Not  determined 


4.5  Bending  or  Torsion  Under  Load 
4.5.1 


4.5.2 


Describe  Any  Aeroelastic 
Measurements  Made  During  Tests 

Describe  Results  of  Any  Bench 
Calibrations 


4.6  Were  Different  Sized  Models  Used 
in  Wind-Tunnel  Investigation? 

If  so.  Indicate  Sizes 

4.7  Areas  and  Length  Used  to  Form 
Coefficients 

4.8  References  on  Tests 

4.9  Related  Reports 


Wing  area  537.5  cm2  K 
Mean  aerodynamic  chord  11.88  cm 

M.  M 


B3-4 


5.  Instrumentation 


5.1  Surface  Pressure  Measurements 


5.1.1 

Pressure  Orifices  in  Wing. 

Location  and  Number  on  Upper  and 
Lower  Surfaces 

8 sections,  14  orifices  for  each  section 
on  upper  side,  10  orifices  on  lower  side 
(see  fig. 3.1,  table  3.4) 

5.1.2 

Pressure  Orifices  on  Fuselage. 
Location  and  Number 

5.1.3 

Pressure  Orifices  on  Components, 
Give  Component  and  Orifice 

Locat ion 

5.1.4 

Geometry  of  Orifices 

Circular,  0.3  mm  diameter,  some  0.5  mm 

5.1.5 

Type  of  Pressure  Transducer  and 
Scanning  Devices  Used.  Indicate 
Range  and  Accuracy 

CEC  4-312  - 0002 

Scanivalve  Types  d;  J;  S 

±5  psi,  ±0.4  %,  Total  arrangement  ±0.7  % 

Force 

Measurements 

5.2.1 

Type  and  Location  of  Balance 

Task  1.5"C,  internal  balance 

5.2.2 

Forces  and  Moments  that  Can  be 
Measured.  Maximum  Loads  and 
Accuracy 

N = 2000  lb 

X = 130  lb 

Y = 900  lb 

±0.65  %,  total  arrangement  ±1.0  % 

5.2.3 

Forces  and  Moments  on  Components 

- 

Type  and  Location  of  Balance 
Maximum  Loads  and  Accuracy 


.6.  Data 

6.1  Accuracy 

6.1.1  Pressure  Coefficients 

6.1.2  Aerodynamic  Coefficients 

6.1.3  Boundary  Layer  and  Wake 
Quantities 

6.1.4  Repeatability 

6.1.5  Additional  Remarks 

6.2  Wall  Interference  Corrections 

6.3  Data  Presentation 


+1%  assuming  the  worst  possible  combination 
of  errors  including  an  error  of  AM  = +0.0C2 
evaluated  at  maximum  I c I 


P 


0.5  % 


within  1 % 


No  corrections,  see  | 6 | 


6.3.1  Aerodynamic  Coefficients 

6.3.2  Surface  Pressure 
Coefficients 

6.3.3  Flow  Conditions  for 

- Aerodynamic  coefficient  data 

- Pressure  data 


6.3.4  Boundary  Layer  and/or 
Wake  Data 

6.3.5  Flow  Conditions  for  Boundary 
Layer  and/or  Wake  Data 

6.3.6  Wall  Interference 
Corrections  Included? 

6.3.7  Aeroelastic  Corrections 
Included? 

6.3.8  Other  Corrections? 

6.3.9  Additional  Remarks 


Table  3.14 
Figure  3.12 

Tables  3.5  - 3.13 
Figures  3.3  - 3.11 


No 

No 

No 


B3-5 


6.4  Were  Tests  Carried  Out  in  Different  No 

Facilities  on  the  Current  Model? 

If  so.  What  Facilities.  Are  Data 
Included  in  Present  Data  Base? 
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8.  List  of  Symbols 
x,  y,  z 
x’ , z’ 


c 


a 


aTW 

M 

ML 


Re 

C 

P 


F(n) 


n 

HS,  SI  ...  S7 
R1  ...  R21 


Subscripts 

u 

a 


coordinates  (fig.  3.1) 
coordinates  adjusted  to  chord  line 
chord  length 

angle  of  attack  (versus  fuselage  center  line) 

angle  of  attack  of  section  (versus  fuselage  center  line) 

free-stream  Mach  number 

local  Mach  number 

Reynolds  number  (based  on  mean  aerodynamic  chord) 

pressure  coefficient 

pressure  coefficient  at  ML  = 1 

lift  coefficient 

drag  coefficient 

pitching  moment  coefficient 

frequency  function 

reduced  frequency 

designation  of  sections  on  wing 

designation  of  sections  on  fuselage 

upper  side 
lower  side 


x'/c 

z'Jc 

z'/c 

x'/c 

z'/c 

z'/c 

0.0 

0.0 

o.c 

0.00:50000 

0.00982777 

-0.00381661 

0.46764994 

0.05168439 

-0.02804276 

0.00750000 

0.01565005 

-0.00595551 

0.49289989 

0.05071530 

-0.02692189 

0.01 250000 

0.01924 1 24 

-0.00724055 

0.51819992 

0.04953286 

-0.02552682 

0.01750000 

0.02197274 

-0.00830524 

0.54094982 

0.04828609 

-0.02407820 

0.02250000 

0.02418222 

-0.00916079 

0.  56139994 

0.04701714 

-0.02266  1 18 

0.02750000 

0.02603555 

-0.00988014 

0.57984984 

0.04575074 

-0.02132278 

0.03250000 

0.02763603 

-0.01051012 

0.59639996 

0.04451726 

-0.02009162 

0.03750000 

0.02905858 

-0.01 107267 

0.611 34994 

0.04332332 

-0.01897731 

0.04250000 

0.03054812 

-0.01 158552 

0.62500000 

0.04216964 

-0.01795656 

0.04799999 

0.03165161 

-0.0121 1079 

0.63684994 

0.04 1 1 1803 

-0.01707330 

0.05404999 

0.03297216 

-0.01 266547 

0.64774990 

0.040 10996 

-0.01626466 

0.06070000 

0.03430759 

-0.01326836 

0.65754986 

0.03917050 

-0.01554247 

0.06804997 

0.03566648 

-0.01 392980 

0.66729993 

0.058 20658 

-0.01483070 

0.07609999 

0.03703678 

-0.01464810 

0.67809993 

0.03710360 

-0.01405105 

0.08494997 

0.03840749 

-0.01 542814 

0.68994993 

0.03585198 

-0.01321070 

0.09469998 

0.03979396 

-0.01627368 

0.70294994 

0.054 45204 

-0.01231219 

0.10539997 

0.04118749 

-0.01718441 

0.71729994 

0.03280852 

-0.01 1 35277 

0.  1 1719996 

0.04258029 

-0.01816545 

0.73304987 

0.03096590 

-0. 01034 1 54 

0.  1 3014996 

0.04396465 

-0.01920807 

0. 75039989 

0.02886695 

-0.00928134 

0.  1 14  39994 

0.04532958 

-0.02031292 

0.76949996 

0.02649507 

-0.00818220 

0.16009992 

0.04666926 

-0.02147442 

0.79049987 

0.02383909 

-0.00705677 

0.  1 7734981 

0.04795947 

-0.02267816 

0.81354994 

0.02091323 

-0.00591856 

0.  19634992 

0.04918690 

-0.02391202 

0.83894986 

0.01773962 

-0.00477579 

0.21719980 

0.05032904 

-0.02514784 

0.86434996 

0.01468950 

-0.00374426 

0.23999995 

0.05135601 

-0.02634904 

0.88719982 

0.01204593 

-0.00291268 

0.26544994 

0.05225340 

-0.02749516 

0.90779996 

0.00973445 

-0.00224648 

0.29074997 

0.05290646 

-0.02841986 

0.92629987 

0.00770964 

-0.00171418 

0.  31599987 

0.05333761 

-0.0291 1012 

0.94204986 

0.00601928 

-0.00130371 

0.34129989 

0.05355927 

-0.02957801 

0.95539993 

0.00460874 

-0.00098079 

0.36654997 

0.05357844 

-0.02979353 

0.96674985 

0.00342286 

-0.00072021 

0.39184994 

0.05339843 

-0.02975516 

0.97809994 

0.00224680 

-0 . OOC4b829 

0.41709989 

0.05302519 

-0.02945522 

0.98944992 

0.00107884 

-0.00022414 

0.44239986 

0.05245347 

-0.02888565 

1 .00000000 

0.0 

0.0 

Table  3 

. 1:  Basic  airfoil 

section  (streamwise) 

x ' 

z ' 

x ' 

z ' 

x ' 

z ' 

| mm  | 

| mm  1 

| mm  | 

| inm  | 

|mm  | 

jmm  | 

♦ 

1.888 

2.865 

109.950 

4.808 

103.480 

-2.172 

4.121 

3.914 

115.42 2 

4.174 

97.156 

-2.669 

6.355 

4.625 

122.042 

3.4  56 

91.700 

-3.108 

9.082 

5.254 

129.682 

2.724 

86.976 

-3.471 

12.724 

5.863 

133.107 

2.332 

77.725 

-4.064 

15.797 

6.253 

136.195 

1 .996 

73.929 

-4.272 

19.513 

6.642 

158.969 

1 .696 

66.350 

-4.556 

24 .003 

7.076 

143.330 

1.220 

62.554 

-4 .629 

26.588 

7.300 

146.723 

0.814 

58.764 

-4.660 

32.565 

7.687 

146.676 

0.095 

51.180 

-4.590 

35.985 

7.847 

144.973 

0.087 

47.379 

-4.489 

43,599 

8.068 

143.270 

0.072 

39.806 

-4.181 

47.386 

8.122 

138.905 

-0.030 

35.990 

-3.972 

54.969 

8.158 

136.130 

-0. 138 

29.446 

-3.574 

58.764 

8.142 

133.042 

-0.290 

24 .010 

-3.204 

66.348 

8.030 

129.617 

-0.445 

17.575 

-2.741 

70. 136 

7.928 

125.814 

-0.786 

12.734 

-2.372 

81 .133 

7.408 

1 22.009 

-1 .037 

9.096 

-2.066 

86.966 

7.006 

118.556 

-1  . 247 

5.619 

-1.730 

93.739 

6.457 

112.545 

-1.604 

2.613 

-1 .301 

00.084 

S.873 

107.581 

-1 .902 

Table  3.2a:  Measured  wing  contour,  lefct-hand  side  in  flight  direction, 
section  HS  (o^  = 1.^8°) # see  figure  3,1. 


x ' 

z ' 

x ' 

z ' 

x ' 

Z ' 

1 mm ! 

| mm  | 

| mm  j 

| mm  | 

• nm  | 

|mm  j 

106.518 

-0.397 

15.723 

-2.226 

39.917 

6.007 

105.281 

-0. 399 

12.763 

-1.978 

42.673 

5.989 

100.876 

-0.423 

10.312 

-1.770 

45.423 

5.954 

96.618 

-0.491 

7.4  10 

-1.519 

50.932 

5.825 

91 .364 

-0.668 

5.227 

-1.318 

56.440 

5.603 

86.090 

-0.929 

2.995 

-1 .075 

63.157 

5.181 

81.725 

-1.183 

1 .924 

2.356 

68.075 

4.771 

76.558 

-1.492 

4 .085 

3.162 

73.860 

4.215 

72.678 

-1.783 

6.608 

3.748 

78.130 

3.748 

06.S89 

-2.286 

9.247 

4 .206 

83.818 

3.070 

61.149 

-2.681 

11.474 

4.516 

86.106 

2.786 

53.684 

-3.141 

14.169 

4.827 

88.617 

2.476 

48.181 

-3.356 

17.430 

5.136 

94 .143 

1.788 

42.672 

-3.432 

21 .377 

5.440 

96.631 

1 .478 

37.164 

-3.399 

26.130 

5.719 

98.871 

1.202 

31.657 

-3.213 

28.902 

5.835 

102.594 

0.74S 

23.649 

-2.791 

31 .658 

5.819 

105.279 

0.400 

19.31 1 

-2.497 

34.409 

S.974 

Table  3.2b:  Measured  wing  contour,  left-hand  side  in  flight  direction, 
section  S4  (<*TW  s 1.26  ) 


1U- 


x ' 

| mm  | 


2.050 
5.574 
5.291 
6.562 
8.101 
9.962 
1 1 .054 
15.512 
16.515 
21.254 
22.806 
25.954 
50.675 
32.248 


Table  3 


x ' 

, mm  | 


0.272 
1 .084 
1 .867 
3.568 
4.866 
8.  102 
10.197 
12.728 
15.797 
17.571 
21 .650 
24 .003 
29.436 
32.562 
35.982 
39.801 
43.598 
47.385 
51.181 
54.970 
58.766 
62.555 
66.351 
70.138 
73.925 
77.720 
84.201 


Table  3 


| mm  j 


I .927 
3.563 
5.234 
7.407 
9.240 

1 0 . 300 
14.158 
17.420 

19.300 
23.64  1 
26.125 
31 .655 
37.165 
39.917 
42.674 
48.181 
50.933 
53.683 
58.919 
61.147 


Table  3 


z ' 

x ' 

z ' 

x ' 

z ' 

| mm  | 

| mm  | 

| mm  | 

| mm  | 

| mm ! 

1.627 

36.085 

2.969 

49.187 

-0.534 

2.001 

38.895 

2.725 

46.693 

-0.677 

2.349 

4 1 . 526 

2.471 

43.743 

-0.887 

2.534 

45.621 

2.034 

40.921 

- 1 . 1 0'* 

2.707 

47.892 

1.773 

37.117 

-1.39 

2.890 

50.634 

1 .446 

32.249 

-1  .726 

2.984 

53.795 

1 .064 

27.529 

-1 .940 

3.170 

56.494 

0.729 

22.806 

- 1 . 990 

3.329 

59.447 

0.339 

18.086 

-1.905 

3.454 

60.154 

-0.305 

12.208 

-1 .619 

3.461 

59.448 

-0.311 

8.976 

-1 .376 

3.435 

57.537 

-0.224 

5.278 

-1 .044 

3.298 

55.204 

-0.334 

2.637 

-0.791 

3.223 

52.202 

-0.403 

1 .088 

-0.509 

2c:  Measured  wing  contour,  left-hand  side  in  flight  direction, 
section  S7  = -0.26°) 


z ’ 

x ' 

z ' 

x ' 

z ' 

| mm  | 

j mm  | 

| mm  | 

| mm  | 

| mm  | 

1 .539 

89.453 

6.870 

122.006 

-0.977 

2.390 

9 1 .696 

6.697 

118.551 

-1.150 

2.897 

95.523 

6.574 

115.402 

-1.325 

3.610 

100.090 

5.934 

109.936 

-1  .652 

4.119 

103.487 

5.563 

105.425 

-1.956 

4.962 

107.589 

5.100 

98.616 

-2.434 

5.396 

112.553 

4.501 

93.734 

-2.787 

5.833 

118.567 

3.743 

89.444 

-3.088 

6.253 

122.023 

3.301 

84.  192 

-3.447 

6.427 

125.830 

2.816 

81.126 

-3.651 

6.855 

129.637 

2.337 

73.919 

-4 .086 

7.078 

1 33.059 

1 .910 

66.345 

- 4 .363 

7.534 

1 36. 148 

1 .567 

58.763 

-4.467 

7.748 

138.922 

1 .262 

54.969 

-4.481 

7.917 

143.283 

0.766 

47.387 

-4.390 

8.050 

144.982 

0.565 

39,807 

-4.153 

8.141 

148.379 

0.142 

35.990 

-3.975 

8.213 

146.683 

-0.258 

29.444 

-3.598 

8.269 

144.981 

-0.275 

24.007 

-3.243 

8.291 

143.278 

-0.292 

21  .653 

-3.074 

8.276 

141  .276 

-0.319 

17.572 

-2.768 

8.215 

nS. 014 

-O. 3 66 

) 4 . 197 

-2.494 

8.114 

136.139 

-0.439 

10.200 

-2.149 

7.974 

133.051 

-0.540 

5.622 

-1  .697 

7.804 

129.625 

-0.665 

3.372 

-1 .385 

7.611 

125.815 

-0.815 

1 .882 

-1.117 

7.232 


2d:  Measured  wing  contour,  right-hand  side  in  flight  direction, 
section  HS  (<*TW  = 1.91°) 


z ' 

x ' 

2 ' 

x ' 

z ' 

jmm  | 

| mm  | 

| mm  | 

|mm  | 

| mm  | 

2.351 

64.959 

5.028 

91 .359 

-0.554 

2.931 

68.074 

4.764 

88.594 

-0.682 

3.4  1 7 

71 .620 

4.425 

81.719 

-i .083 

3.917 

75.148 

4.053 

75.137 

-1 .507 

4.253 

78.127 

3.721 

68.064 

-2.017 

4.418 

8 1 .731 

3 . 300 

61.136 

-2.497 

4.932 

86. 100 

2.735 

56.430 

-2.797 

5.256 

88.603 

2.367 

50.926 

-3.084 

5.408 

94.145 

1 . 788 

45.421 

-3.218 

5.703 

96.635 

1.510 

39.916 

-3.289 

5.8  30 

98.875 

1 .244 

34.410 

-3.218 

6.018 

100.889 

1 .017 

28.904 

-3.043 

6. 102 

102.602 

0.8  24 

23.649 

-2.793 

6.106 

105.290 

0.507 

19.309 

-2.530 

6.085 

106.521 

0.356 

12.756 

-2.061 

5.962 

107.749 

-0. 159 

9.245 

-1.753 

5.362 

105.277 

-0.220 

6.606 

-1  .491 

5.742 

102.588 

-0. 258 

3.541 

-1.129 

5.455 

100.873 

-0.283 

1 .374 

-0.734 

5.311 

96.614 

-0.374 

. 2e:  Measured  wing  contour,  right-hand  side  in  flight  direction, 
section  S4  = 1.30  ) 


X 1 

z ' 

x 1 

z ' 

x ' 

z ' 

1 mm  | 

| mm  | 

i mm  | 

| mm  | 

| mm  | 

| mm  | 

1 .435 

1.419 

42. 19S 

2.368 

38.039 

-1 .228 

2.066 

1 .798 

44.636 

2.113 

34.932 

-1 .458 

4.736 

2.295 

47.890 

1 .762 

32.244 

-1 .644 

6. 556 

2.577 

52.219 

1 .282 

29.099 

-1  .830 

8.976 

2.913 

55.221 

0.942 

25.953 

-1.959 

1 1 .024 

3.121 

58.630 

0.553 

22.805 

-2.023 

13.506 

3.291 

60.151 

-0. 186 

19.656 

-2.013 

16.510 

3.426 

58.614 

-0.219 

14.920 

-1.876 

19.659 

3.501 

56.484 

-0.256 

12.200 

-1  .743 

22.807 

3.520 

53.780 

-0.310 

11.016 

-1  .673 

25.955 

3.4  96 

50.618 

-0.416 

7.269 

-1.416 

29.102 

3.403 

47.878 

-0.548 

4.208 

-1.154 

32.250 

3.255 

44.630 

-0.743 

2.310 

-0.902 

36.086 

2.984 

40.304 

-1 .059 

0.765 

-0.504 

38.895 

2.724 

Table  3.2f:  Measured  wing  contour,  right-hand  side  in  flight  direction, 

section  S7  (a_„  = -0.18°) 

TW 


i |<mi 

y 1-1 

i M 

y !H 

I M 

y l"l 

•19.408 

0.974 

-10.636 

0.553 

-2.568 

0.251 

-19.779 

2.318 

-10.687 

2.532 

-2.803 

2.824 

-20.586 

3. 653 

-11.626 

4.69j 

-3.407 

5.217 

-21.722 

4.676 

-12.439 

6.168 

-4.481 

7.639 

-22.940 

5.286 

-13.602 

7.825 

-5.636 

9.450 

-24.329 

5.571 

-15.084 

8.915 

-7.940 

11.941 

-25.910 

5.444 

-16.164 

9.603 

-9.582 

13.182 

-27.387 

4.858 

-18.312 

10. SIS 

-11.921 

14.452 

-28.723 

3.753 

•20.454 

10.928 

-14.745 

15.379 

-29.668 

2.187 

-23.133 

10.838 

•16.978 

15.716 

-29.912 

1.343 

•24.981 

10.378 

-19.502 

15.712 

-29.986 

-0.225 

-27.166 

9.337 

-21.779 

15.356 

-29.781 

-1.225 

-29.745 

7.089 

-23.680 

14.789 

-23.783 

-3.C95 

-31.076 

5.059 

-25.329 

14.065 

-27.233 

-4.346 

-31.763 

3.314 

-26.932 

13.129 

-25.755 

-4.877 

-32-180 

0.995 

-29.147 

11.333 

-24.153 

-4.959 

-32.092 

-1.306 

-31.086 

9.051 

-22.773 

•4.637 

-31.534 

-3.284 

-32.279 

7.017 

-21.916 

-4.218 

-30.878 

-4.875 

-33.169 

4.746 

-20.975 

-3.502 

-29.792 

-6.476 

-33.802 

1.278 

-20.119 

-2.431 

-27.842 

-8.327 

-33.714 

-1.690 

-19.623 

•1.370 

•26.096 

-9.379 

-33.443 

-3.231 

-23.759 

-10.173 

-32.570 

-5.892 

-20.574 

-10.405 

-31.085 

-8.559 

Section 

R1 

-18.225 

-9.957 

-29.134 

-10.859 

-16.618 

-9.316 

-26.580 

-12.374 

•15.018 

-8.345 

-23.387 

-14.414 

-13.269 

-6.739 

-20.432 

-15.137 

-12.049 

-5.019 

-16.723 

-15.227 

•11.253 

-3.288 

-13.156 

-14.465 

-10.795 

•1.560 

-10.493 

-13.276 

-8.481 

-11.928 

-6.383 

-9.932 

Section 

R2 

-4.649 

-7.491 

•3.490 

-5.008 

-2.779 

-2.302 

Section  R3 


Table  3.3:  Measured  fuselage 
see  figure  3.2. 


contour, 


» 1*1 

y Ml 

z Ml 

y Ml 

S.013 

1.850 

-35.067 

0.032 

4.482 

5.094 

-34.659 

-3.751 

3.19) 

8.653 

-33.518 

-7.455 

1.688 

11.307 

-31.740 

-10.760 

-1.059 

14.574 

-29.393 

-13.655 

-3.314 

16.443 

-26.694 

-16.000 

-5.876 

17.993 

-22.855 

-18.160 

-7.518 

18.738 

-18.998 

-19.357 

-10.217 

19.599 

-16.121 

-19.735 

-13.659 

20.121 

-12.270 

-19.577 

-16.195 

20.123 

-8.471 

-18.676 

-20.067 

19.505 

-5.316 

-17.312 

-23.210 

18.415 

-2.705 

-15.594 

-26.091 

16.833 

-0.749 

-13.831 

-28.499 

14.955 

1.501 

-11.074 

-30.800 

12.485 

2.855 

-S.838 

-32.6.6 

9.598 

3.894 

-6.501 

-34.002 

6.610 

4.664 

-3.840 

-34.790 

3.492 

5.089 

-0.615 

Section  R4 

z M| 

y Ml 

z M! 

y Ml 

36.285 

1.386 

-35.680 

-0.576 

35.758 

4.537 

-35.355 

-4.042 

34.870 

7.280 

-34.733 

-6.e8o 

33.568 

10.022 

-33,466 

-10.420 

31.432 

13.285 

-31.253 

-14.345 

28.988 

15.983 

-27.850 

-18.203 

26.146 

18.293 

-24.831 

-20.562 

23.216 

20.082 

-20.327 

-22.539 

19.921 

21.582 

-16.885 

-23.692 

16.954 

22.575 

-11.970 

-24.143 

13.313 

23.410 

-8.326 

-24.240 

9.542 

23.910 

-4.446 

-24.293 

4.933 

24.193 

0.328 

-24.281 

-0.149 

24.324 

S.225 

-24.122 

-5.167 

24.369 

9.838 

-23.763 

-9.462 

24.336 

14.142 

-23.176 

-14.394 

24.091 

18.882 

-21.912 

-15.832 

23.332 

22.181 

-20.552 

-23.139 

21.633 

25.126 

-13.931 

-26.738 

19.356 

27.187 

-17.439 

-29.352 

16.922 

29.870 

-15.037 

-32.334 

12.878 

31.952 

-12.584 

-34.204 

8.939 

34.213 

-8.837 

-35.165 

5.675 

35.764 

-4.652 

-35.604 

2.698 

36.314 

-1.204 

Section  R6 

z Ml 

y jsr»|  z Ml 

y 1*1 

48.396 

4.210 

-35.165 

-7.102 

47.798 

8.025 

-33.968 

-10.704 

46.516 

12.226 

-32.241 

-13.922 

44.612 

16.053 

-29.203 

-17.718 

41.204 

20  113 

-25.355 

-20.888 

38.540 

22.040 

-21.040 

-23.067 

31.620 

24.237 

-16.578 

-24.143 

25.920 

24.542 

-11.811 

-24.434 

20.625 

24.559 

-6.361 

-24.467 

K.802 

24.535 

0.112 

-24.465 

8.070 

24.533 

5.629 

-24.457 

2.568 

24.537 

10.730 

-24.459 

-2.237 

24.536 

16.544 

-24.463 

-7.714 

24.531 

23.192 

-24.454 

-13  590 

24.439 

28.860 

-24.330 

-19.061 

23.666 

35.049 

•23.469 

-23.393 

21.956 

39.586 

-21.204 

-27.668 

19.071 

43.276 

-17.735 

•31.446 

14.974 

45.905 

-13.632 

-33.542 

10.584 

47.418 

-9.8*6 

-35.409 

5.948 

<8.310 

-5.670 

-35.815 

1.788 

48.613 

-0.980 

-35.767 

-2.380 

Section  R8 

Table  3.3  continued: 


z Ml 

y *1 

z Ml 

y ’*! 

20.575 

1.674 

-35.354 

4.052 

20.266 

3.993 

-35.641 

0.387 

19.526 

6.684 

-35.248 

-4.094 

18.039 

9.897 

-34.424 

-7.235 

16.072 

12.936 

-32.866 

-10.915 

13.548 

15.659 

-28.824 

-16.395 

10.260 

18.227 

-26.247 

-18.578 

7.155 

20.039 

-22.440 

-20.782 

4.332 

21.276 

-18.349 

•22.163 

1.165 

22.234 

-14.346 

-22.721 

-2.302 

22.827 

-9.005 

•22.648 

-6.172 

23.074 

-4.400 

-22.785 

-9.912 

23.098 

0.508 

-22.254 

-14.321 

22.966 

4.721 

-21.017 

-17.899 

22.651 

7.973 

-19.459 

-21.654 

21.436 

11.376 

-17.248 

-24.694 

19.9C9 

14.328 

-14.130 

-28.126 

17.365 

17.56S 

-1C. 521 

-30.851 

14.478 

19.355 

-6.894 

-33.010 

-34.457 

11.016 

7.622 

Section  R5 

20.341 

-3.261 

z Ml 

y 1*1 

i 1*1 

y 1*1 

46.011 

3.208 

-35.774 

0.835 

44.928 

7.869 

-35.553 

-3.751 

43.167 

11.815 

-34.869 

-7.325 

40.725 

15.342 

-33.189 

-11.746 

36.879 

18.978 

-31.383 

-14.751 

34.055 

20.812 

-28.559 

-18.033 

32.569 

21.559 

-25.042 

-20. £92 

29.417 

22.756 

-21.324 

-22.839 

25.252 

23.722 

-17.235 

-24.000 

21.271 

24.194 

-12.121 

-24.437 

16.767 

24.433 

-7.671 

-24.490 

11.287 

24.507 

-2.835 

-24.491 

6.632 

24.515 

2.952 

-24.479 

1.269 

24.530 

8.839 

-24.463 

-4.219 

24.540 

13.369 

-24.449 

-9.976 

24.519 

18.714 

-24.350 

-14.207 

24.376 

24.657 

-23.635 

-18.542 

23.730 

28.964 

-22.851 

-21.456 

22.  746 

22. 76b 

-21.340 

•24.838 

20.953 

36.317 

-19.2C4 

-27.914 

18.598 

39.671 

-16.246 

-30.643 

15.676 

41.773 

-13.632 

-32.535 

12.879 

44.061 

-9.783 

-33.825 

10.324 

45.449 

-6.020 

-35.035 

6.636 

46.177 

-1.419 

Section 

R7 

z Ml 

y Ml 

« Ml 

y Ml 

47.137 

1.652 

-35.060 

2.814 

46.951 

6.245 

-35.865 

-0.008 

46.196 

10.277 

-35.844 

-3.359 

44.163 

15.747 

-35.574 

-6.133 

<1.673 

19.370 

-34.745 

-9.239 

38.376 

22.124 

-33.393 

-12.363 

37.490 

22.637 

-30.935 

-16.122 

34.524 

23.853 

-28.542 

-19.653 

30.751 

24.491 

-23.309 

-22.192 

26.199 

24.554 

•18.567 

•23.916 

22.265 

24.557 

•13.484 

-24.458 

17.871 

24.556 

-8.301 

-24.457 

12.921 

24.554 

-2.973 

-24.457 

7.739 

24.553 

3.749 

-24.456 

2.246 

24.553 

9.493 

-24.455 

-2.917 

24.553 

15.961 

-24.455 

-8.610 

24.549 

22.250 

-24.452 

-13.150 

24.537 

28.367 

-24.443 

•16.99$ 

24.253 

33.590 

-24.040 

-22,564 

22.580 

37.486 

•22.605 

-26.158 

20.550 

41.073 

-19.961 

-29.322 

17.914 

43.480 

-16.927 

•32.321 

14.201 

45.368 

-12.997 

-34.233 

10.549 

46.600 

-8.583 

-35.334 

7.260 

47.122 

-3.957 

Section 

R9 

Measured  fuselage  contour 


J |BJ| 

y !»l 

l |#n! 

y l«n| 

s \m\ 

y 1-1 

2 !<*»! 

y :«■! 

<5.587 

6.094 

-35.787 

•4.242 

44.406 

2.439 

-35.689 

0.3S8 

« . 950 

9.682 

*34. 5? 1 

-10.340 

<4.212 

6.409 

-35.73’ 

-4 . 160 

42.843 

15.S21 

-32.0C7 

-15.090 

43.372 

10.582 

-35 .034 

-9.293 

38.870 

20.670 

-28.083 

-13.720 

41.790 

14.967 

-32.933 

-14.081 

35. <30 

22.893 

-24.983 

-21.591 

39.61$ 

18.510 

-30.C62 

-17.933 

34.320 

23.357 

-20.854 

-23.437 

35.715 

21.972 

-26.758 

-20.807 

29.579 

24.421 

-16.122 

-24.426 

32.927 

23.363 

-22.104 

-23.219 

25.636 

24.473 

-11.111 

-24.476 

23.870 

24.337 

-16.673 

-24.464 

20.941 

24.485 

-6.139 

-24.477 

22.680 

24.446 

-8.803 

-24.530 

14.557 

24.523 

-0.401 

-24.473 

17.325 

24.496 

-1.963 

-24.497 

8.459 

24.520 

5.944 

-24.472 

11.512 

24.495 

4.412 

-24.492 

1 974 

24.519 

11.713 

-24.473 

5.016 

24.495 

11.247 

-24.490 

-4.  IK 

24.519 

17.580 

-24.472 

-0.954 

24.494 

17.040 

-24.490 

•10.188 

24.518 

23.915 

-24.472 

-7.232 

24.493 

23.292 

-24.517 

-16.158 

24.415 

30.002 

-24.<22 

-13.689 

24.493 

28.487 

-24.475 

-21.624 

23.183 

35. 70S 

-22.894 

-19.501 

23.971 

32.587 

-23.667 

-29.367 

18.292 

39.656 

-20.005 

-24.524 

22.137 

36.517 

-21.647 

-32.930 

13.660 

43.167 

-15.068 

-28.287 

19.630 

38.734 

-19.711 

-34.678 

9.409 

44.860 

-10.249 

-31.029 

16.803 

41.117 

-16.495 

-35.725 

5.337 

45.713 

-4.944 

-33.618 

12.867 

43,003 

-12.115 

-35.796 

1.696 

45.773 

-0.121 

•34.996 

9.530 

44.132 

-7.355 

-35.675 

6.01$ 

44.408 

-2.8:3 

Sect  ion 

RIO 

Sect  ion 

Rll 

i |an| 

y M 

I !mm| 

y l*»l 

7 |n»-'| 

y l'*«! 

2 join! 

y lmn' 

41.424 

2.288 

-35.75? 

4.507 

43,054 

2.599 

-35.664 

-2.792 

41.195 

5.876 

-35.75G 

1 .530 

42.562 

8.188 

-35.412 

-8.025 

40.610 

9.425 

-35.960 

-1.918 

<1.196 

13.232 

•33.080 

-14.275 

39 . 746 

12.796 

-35.763 

-5.362 

39.048 

17.480 

-29.953 

-18.450 

38.649 

15.441 

-35.761 

-9.836 

35.961 

20.887 

-26.378 

-21.374 

37.3C0 

17.6/9 

-34.371 

-12.430 

32.576 

23.000 

•21.966 

-23.461 

35/s»9 

19.951 

-33.270 

-14.643 

31.304 

23.519 

-17.354 

-24.478 

33.488 

21.612 

-31.584 

-17.128 

25.833 

24.446 

-11.273 

-24.524 

30.938 

23.055 

-29.699 

-19.210 

19.496 

24.483 

-5.496 

-24.524 

27 . f 54 

24.125 

-26.857 

-21.463 

13.512 

24.482 

1.952 

-24.521 

24.840 

24.478 

-23.510 

-23.165 

5.072 

24.481 

9.169 

-24.518 

20.569 

24.507 

-19.626 

-24.268 

-1.462 

24.482 

IS. 90S 

-24.516 

14.911 

24.505 

-16.212 

-24 .600 

-7.798 

24.478 

22.814 

-24.505 

10.162 

74 . 504 

-11.778 

-24.498 

-13.861 

24.477 

27.716 

-24.376 

6.715 

24.504 

-5.956 

-24.501 

-19. 308 

24.093 

31.6C2 

-23.500 

1.938 

24.506 

-0.743 

-24.501 

-23.539 

22.828 

34.740 

-Zl.850 

-2.105 

24.505 

4.562 

-24.500 

-27.162 

20.821 

37.303 

-19.694 

-7.306 

24.50? 

9.553 

-24.498 

-31.890 

16.053 

40.C29 

-15.922 

-13.739 

24.498 

14.088 

-24.498 

-34.192 

12.054 

41.796 

-11.540 

-18.632 

24.356 

17.699 

-24.496 

-35.462 

7.857 

42.868 

-6.451 

-23.856 

23.024 

22.311 

-24.499 

-35.653 

2.989 

43.052 

-2.229 

-27.970 

20.714 

26.783 

-24.287 

-31.323 

17.450 

30.917 

-23.128 

Section 

R12 

-33.180 

14.811 

34 . 363 

-21.202 

-34.469 

12.282 

36.930 

-18.325 

-35.297 

9.821 

38.561 

-15.733 

-35.715 

7.175 

40.045 

-12.202 

Section 

R13 

« !-l 

y M 

I |m| 

y IH 

I \m\ 

y !«»! 

I Im; 

y 1*1 

37.060 

3.305 

-35.586 

-4.203 

35.671 

0.490 

-35.404 

•1.562 

36.506 

6.166 

-35.465 

-9.270 

35.656 

4.107 

-35.409 

-5.848 

36.349 

9.346 

-34.754 

-12.725 

35.303 

8.015 

-35.374 

-10.114 

35.619 

11.979 

•33.669 

•15.265 

34.500 

11.329 

-34.412 

-14.092 

34.411 

14.898 

-31.987 

-17.929 

33.518 

14.102 

-33.094 

-16.701 

33.108 

17.344 

-29.335 

-20.698 

32.262 

16.537 

-31.069 

-19.407 

31.425 

19.464 

-26.827 

-22.393 

30.701 

18.645 

-28.794 

-21.431 

29.432 

21.247 

-23.491 

-23.797 

28.852 

20. 700 

-25.952 

-23.065 

26.882 

22.817 

•20.361 

-24.445 

26.127 

22.529 

-23.273 

-24.021 

22.927 

24.202 

-16.761 

-24.498 

22.335 

24.070 

-19.775 

-24.503 

20.058 

.*4.478 

-12.344 

-24.500 

18.965 

24.479 

•15.600 

-24.499 

17.489 

24.489 

-7.145 

-24.499 

15.184 

24.502 

-11.482 

-24.499 

14.356 

24.506 

-1.296 

-24.500 

10.731 

24.501 

-7.259 

-24.501 

10.861 

24.499 

4.361 

-24.500 

6.216 

24.502 

-2.673 

-24.500 

6.262 

24.499 

9.444 

-24.499 

1.845 

24.500 

3.468 

-24.500 

0.738 

24.497 

13.938 

-24.498 

•2.411 

24.499 

7.169 

-24.499 

-3.377 

24.498 

19.411 

-24.471 

-7.202 

24.498 

11.241 

-24.49a 

-8.734 

24.496 

23.239 

-24.403 

•13.550 

24.494 

15.332 

-24.455 

-14.417 

24.492 

26.430 

•J3.3SS 

-18.222 

24.495 

19.606 

-24.454 

-18.737 

24.488 

29.042 

-21.741 

-22.613 

24.149 

24.116 

-23.537 

-21.713 

23.713 

31.804 

-19.269 

-26.816 

22.666 

27.580 

-21.713 

-28.432 

21.413 

34.006 

-16.084 

-30.424 

20.056 

30.520 

-19.093 

-31.281 

18.757 

35.511 

-12.559 

-33.265 

16.349 

32.590 

-16.368 

-33.269 

15.952 

36.453 

-9.155 

-34.583 

13.636 

33.871 

-13.196 

•35.176 

11.253 

36.967 

-5.962 

•35.311 

10.531 

34.893 

-9.853 

-35.473 

7.914 

37.051 

-2.257 

-35.392 

6.959 

35.450 

-7.123 

-3S.481 

4.021 

-35.399 

2.842 

35.669 

•3.648 

Section 

R14 

Section 

R15 

•Table  3.3 

continued : 

Measured  fuselage  contour 

B3-I I 


I l-l 

y M 

i Ml 

y Ml 

z Ml 

y Ml 

z Ml 

y Ml 

34.353 

2.742 

-35.332 

-7.942 

33.007 

3.331 

-35.241 

-0.986 

34.116 

6.982 

-35.035 

-12.566 

32.733 

7.429 

-35.249 

-6.792 

33.321 

10.792 

-33.250 

-16.332 

31.891 

11.033 

-35.130 

-12.150 

31.967 

14.581 

-31.817 

-18.904 

30.656 

14.463 

-34.021 

-15.728 

30.008 

18.003 

-29.697 

-21.040 

29.317 

17.065 

-32.295 

-18.663 

27.916 

20.345 

-27.347 

-22.595 

27.802 

19.106 

-29.600 

-21.438 

25.558 

22.138 

-24.288 

-23.878 

25.230 

21.475 

-25.386 

-23.687 

22.932 

23.450 

-20.913 

-24.489 

22.460 

23.088 

-22.318 

-24.408 

19.531 

24.331 

-16.882 

-24.498 

19.430 

24.102 

-18.112 

-24.497 

14.454 

24.502 

•12.808 

-24.497 

15.308 

24.501 

-13.570 

-24.457 

9.821 

24.501 

-8.157 

-24.498 

10.344 

24.S03 

-9.432 

-24.498 

5 .006 

24.500 

-3.900 

-24.498 

5.459 

24.502 

-4.972 

-24.498 

1.211 

24.496 

0.515 

-24.497 

1.238 

24.498 

-0.524 

-24.498 

-3.979 

24.500 

5.601 

-24 .496 

-2.991 

24.502 

4.236 

-24.497 

-8.567 

24.498 

9.556 

-24.495 

-7.099 

24.500 

9.525 

-24.455 

-13.832 

24.495 

14.708 

-24.493 

-11.178 

24.497 

15.055 

-24.456 

-19.789 

24.492 

19.209 

-24.368 

-15.860 

24.496 

19.703 

-24.064 

-24.465 

23.811 

23.391 
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23.545 

-22.533 

-27.823 

22.379 

27.237 

-20.979 

-24.299 
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26.863 

-20.123 

-30.628 

20.006 
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-17.522 

•28.539 

22.232 

29.172 
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•33.46c 

16.383 

32.323 

-13.760 
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31.282 
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-35.063 
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33.628 

-9.618 

-33.151 

17.318 

32.524 
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7.650 
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-5.  .'54 

-34.762 

13. 728 

32.991 
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34.347 

-1.S56 

-35.229 
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33.006 

-0.955 

-35.317 

-2.765 

•35.226 

4.523 

Section 

R16 

Section 

R17 

y i«i 

i Ml 

y Ml 

z Ml 

y Ml 

z Ml 

y Mi 

z Ml 

30.955 

7.717 

•34.006 

30.708 

8.890 

-34.926 

30.320 

10.420 

-35.134 

29.975 

11.547 

-35.145 

29.389 

13.084 

-35.144 

28.499 

15.229 

-35.160 

27.559 

16.980 
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26.492 

18.512 

-34.586 

24.944 
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-33.631 

23.194 

21.659 

-31.025 
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23.194 
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17.841 

24.075 
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14.261 
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23.759 
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29.390 
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18.697 

30.397 

Section  R18 


16.296 
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13.875 

13.494 

26.795 

15.032 

10.606 

25.926 

16.704 

6.412 

24.641 

18.576 

1.007 

23.620 

19.737 

-6.415 

21.044 

21.903 
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-14.938 
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-35.039 
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-21.243 
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-27.275 
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22.450 
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16.016 
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14.221 
15.503 
P.458 
18.902 
20.768 
22.276 
23.682 
24.316 
24.389 
24.501 
24.478 
24.497 
24.485 
23.713 
21.697 
18.271 
14.443 
9.313 
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-0.632 
-5. 165 
-11.416 
-15.883 
•19.662 
-21.996 
-23.767 


23.855 

23.348 

22.749 

22.144 

21.124 

19.851 

18.185 

15.833 

13.551 

10.165 

7.328 

4.040 

0.372 

-3.974 

-8.941 

-12.154 

-18.956 

-21.754 


Section  R21 


Section  R19 


Section  R20 


Table  3.3  continued:  Measured  fuselage  contour 


_«&_ 

0" 

♦ only  on  lower  side 

0.025 

• only  on  upper  stoe 

Designation 

y/t  (s  • half span) 

0.05 

0.07S 

KS 

0,133 

Mote: 

HI 

0.198 

0.1 

The  orifices  on  the  upper  side 

H2 

0.262 

0.1S 

located  on  the  right  wing  sioe 

HJ 

0.37$ 

0.2 

flight  direction. 

N4 

0.505 

0.3* 

the  orifices  on  the  lower  <ide 

NS 

0.648 

0.4 

on  the  left  one. 

H6 

0.786 

o.s 

H7 

0.926 

0.6 

0,7* 

0.8 

0.9 

0,98* 

Table  3.4:  Location  of  pressure  orifices 
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0.1607 

0,7281 

0.9000 

0.1484 

0.73)7 

0.9300 

0.1005 

0.74S8 

11 

1 .0000 

0.13)2 

0.7407 

1.0000 

0.1194 

0.7469 

1 .0000 

0.160) 

0.7284 

1.0000 

0.0720 

0.7684 

Table 

3.7: 

Pressure  data 

(M  = 0 

. 8 a 

O 

CM 

II 

SECTION 

MS 

SfCTfON 

l 

NP 

i/f 

CP 

Ml 

x/C 

CP 

**l 

UPPC8 

S 1 Of 

1 

0.0 

0.6758 

0.4  792 

0.0 

0. 58)9 

0. 5274 

2 

0.02  50 

-0.7803 

1.1740 

0.0250 

-0.9841 

1.2891 

) 

9.0* *0 

-9.81)3 

1.2311 

0.0530 

-1 . 9477 

1 . )?76 

4 

0.0750 

-0.7613 

1.1641 

0.3750 

-0.9394 

1.2624 

5 

0.1003 

-0.71  36 

1.1348 

0.1000 

-0.0313 

1.2*77 

6 

P.1500 

-0.4969 

1 .0)38 

0.1 500 

-3.5336 

1.048) 

7 

0.2  790 

-0.5207 

1 .0420 

0.2090 

-0. 6540 

1 .1  r»9? 

8 

0.3000 

-0.*)6? 

1.0434 

0.  33(30 

-0.662  * 

1.1129 

9 

0.4C03 

-0.5646 

1.062  8 

0.6000 

-0.6*34 

1.098? 

10 

0.5000 

-0.6410 

1.101? 

0.5000 

-0.4878 

1.1260 

11 

0.(001 

-0.4620 

1.015) 

0.  000 

-0. 4347 

1.001 7 

12 

0.7000 

-.3129 

0.9411 

0.7000 

-0.2064 

0.9297 

1) 

0.8(100 

-0.1*82 

■3.8722 

0.8(300 

-o.i;  1? 

0.8552 

14 

0.7?oq 

-0.0)72 

0.P1’3 

0.9000 

-0.0344 

0.8025 

15 

1 .0000 

0.98)'* 

P.7676 

1.0000 

0.1124 

0.7495 

LOME* 

1 

Sir.f 

0.0 

0.6758 

0.4792 

0.0 

0.58)9 

0.5274 

2 

0.0 500 

0.3975 

C.6729 

0.0500 

0.  *61  9 

0.7 15? 

3 

0.1 000 

0.324? 

0.452? 

0.1000 

0.2907 

0.6*84 

4 

0.1503 

0.2612 

0.6819 

0.1500 

0.2266 

0.6977 

5 

0.203 0 

0.2091 

0.7058 

0.2030 

0.17)8 

0.7218 

6 

0.4000 

O.C27T 

0. 7880 

3.4000 

-0.025) 

0.8119 

7 

0.5000 

-0.0166 

0.8079 

0.5000 

-0.0)59 

0.8165 

8 

0.6000 

0.0248 

0. 789) 

3.6000 

0.0)02 

0.7868 

9 

0.8000 

0.1278 

0.7425 

0.001)0 

0.1312 

0.7412 

10 

0.9000 

0.1)82 

0.7379 

0.0000 

0.1500 

0.7)24 

II 

1.0000 

0.08)9 

0. 7626 

1.0000 

0.1125 

0.7495 

S»C7|(JN 

4 

SFC ft UN 

5 

N9 

M/C 

fP 

Ml 

X/C 

CP 

Ml 

UPPfP 

1 

SlOf 

0.3 

0.3733 

0.6)11 

0.0 

0. 099? 

0. 7454 

2 

0.02  5'J 

-1 .1168 

1 . 3711 

0.0259 

-1 .0611 

1.3)56 

3 

0.0*03 

-1.3276 

1.5144 

0.0500 

-1.  340* 

1.524? 

4 

0.0750 

-1 . *655 

1.541) 

0.0750 

-1 . *834 

1.5627 

5 

0.1097 

-1 .’495 

1.5)45 

0.1000 

-1. 1892 

1 . 5665 

6 

U.140Q 

-1 .2*99 

1.4612 

0.1 500 

-1.  14  7* 

1 .5  140 

7 

0.2030 

-1  . 2 34 

1.4416 

0. 2390 

-1. ?649 

1 .4  719 

8 

0.7000 

-1.1102 

1.3661 

0.3000 

-1.2  ,44 

1.4405 

9 

0.4000 

-0. 7805 

1.1 744 

0.4000 

-0. 7937 

1.1818 

10 

0.5000 

-0. *79? 

(3.9841 

0. 5 000 

-0.4126 

0.  9 902 

II 

0.7,000 

-0.  )176 

0.944  5 

0.6000 

-0.298) 

0. 7)60 

12 

0. 7030 

-9.194) 

0.8887 

0. 7000 

-0. ?08? 

0.  0147 

1) 

0.80'iJ 

-0.374? 

0. 8)63 

0.8900 

-0.1325 

0.8467 

1* 

0.9033 

0.0302 

0. 7867 

0.9000 

-0.1061 

0.0012 

15 

1.0000 

0.1)46 

0.7)95 

1 .0000 

0.0901 

0.7596 

lOMt* 

S IPf 

1 

0.0 

0.170) 

0.4 11 1 

0.0 

0.099? 

0.74)4 

2 

0.0500 

0.3601 

0.8)59 

0.0500 

0. 3807 

0.6261 

1 

0.1003 

0.2)67 

0.6927 

O.IUQO 

0.740/ 

0.6474 

4 

0.  147) 

0.1984 

0.71  34 

0.1500 

0.1071 

0.  7158 

5 

0.2300 

3.1528 

0.7314 

0.2000 

0. 1 1)9 

0.T400 

6 

0.4090 

-0.0200 

0.8095 

0.4000 

-3.029? 

0.8117 

7 

0.5000 

-0.01 32 

0.8066 

0.5000 

-0.0167 

0.8080 

8 

0.6000 

0.0489 

0.7784 

0.6000 

0.0)62 

0.7442 

9 

0.8000 

0.1)63 

0.7298 

0.8000 

0.1478 

0.7)14 

10 

0.9000 

0.1617 

0.7271 

0.9000 

0.1572 

0.7292 

II 

1.0000 

0.1348 

0.7)95 

1.0000 

0. 090) 

0. 7446 

Table  3.8:  Pressure 


SFCT ION 

2 

see  crn* 

) 

M/C 

CP 

Ml 

M/C 

CP 

•1 

0.0 

0.4020 

0.4700 

0.0 

0.6*64 

0.4997 

0.0/50 

-1.026) 

1.4145 

O.C?49 

-1.009) 

1.35)2 

0.0  O'l 

-1  .09>1 

1 . * * 4 ? 

0.0*00 

-1 .24*6 

1 .447? 

0.0750 

-1 .07  70 

1.3400 

0.0760 

-1.2621 

1 .4603 

0.1  009 

-1 .P4C; 

1.3284 

0.1000 

-1 .1 *56 

».41«T 

0.1503 

-0. 7227 

1.1441 

0.1*00 

-1.1*65 

1 .40?O 

0.2  OP 3 

-0.7120 

1.1  185 

0 . ? ■*  OP 

-0.9940 

1 .2400 

0. 1000 

-0. 7|9( 

1.1417 

0. »0yo 

- 9. • ??  7 

1 .1  769 

0.60P0 

-0.7  090 

1 .1  261 

9.6930 

-0.76(4 

1.1 *4* 

0.5000 

-0.6445 

1.12*0 

0.5300 

-0.4496 

l.16‘l 

0.4030 

-0.405? 

0.98*7 

0.6000 

-0.14*0 

n. of  1 ? 

0. 7000 

-0.249) 

0.91 )7 

0.7900 

-0.2227 

0.9909 

0.4000 

-0.3990 

0.*6«) 

0. P900 

-0.0016 

0.8170 

0.9000 

0.01  01 

0.79*4 

0.9000 

0.92V 

0.7*94 

1 .9000 

0.120? 

0.7461 

1.0000 

0.1 2*8 

0.74 -f 

0.0 

0.'*C?0 

0.4700 

0.0 

0.4*60 

1.4909 

0. 0500 

0. 3)66 

0.**6P 

0.0*00 

O.»*0* 

? • 6 '■  * P 

0.10)0 

0. 2784 

0.67*0 

0. 1 000 

0.24*0 

1.404? 

0.1500 

0.2140 

0.7034 

0.1*09 

0.1 800 

0.71*1 

0.2300 

0.1589 

0.7205 

0.2300 

0.1 3*1 

0.749? 

0.4000 

-0.0)29 

0.0150 

0.4000 

-0.0)5? 

0.8161 

0.5000 

-0.0117 

0.0145 

0.4000 

-0.0?*1 

0.41  70 

0.6000 

0.0354 

0.7845 

0.6000 

0.03)5 

0.784? 

0.0030 

0.146? 

0.7)42 

0.8000 

0.1629 

O.T?66 

0.9000 

0.1620 

0.7270 

0.4300 

0.  1 594 

0.T279 

1.0000 

0.120? 

0.7441 

1.0030 

0.1278 

0.7426 

SfCTION 

6 

SFCTION 

7 

?/C 

rp 

Ml 

X/t 

fP 

Ml 

o.o 

0.4127 

0.»111 

0.0 

0.4)45 

0 . * 94  ) 

0.-'400 

- 1 . »5S4 

1.4)90 

9.0500 

- 1.0*04 

1.*167 

0.1000 

-1  . 2901 

1 .4891 

0.’ OOP 

-0.C447 

*.?471 

0.1400 

-1.2442 

1.4714 

0.1 *00 

-0.920? 

1.7540 

0.2090 

-1  ,?4  74 

1 .4690 

p.??00 

-0.7004 

1.1794 

0.  *000 

-0.9127 

1.2470 

0. *000 

-0.6*6* 

1 .9)94 

0.4000 

-0.6*09 

t . 1 2 1 9 

0.4300 

-O.0)?> 

1 .6478 

0.5000 

-0.5464 

1.0*44 

0.5000 

—0.1*4*  . 

1 .0314 

0.6000 

-0.4246 

0.9954 

0.6003 

-o.)*)0 

0. 0690 

0.7030 

-0.3064 

0.9601 

0.7000 

-0.264? 

0.0*1 ? 

0.8000 

-1.2124 

0.8966 

0.0100 

-0.1 01 4 

P. 0M 7) 

0.9()00 

- 0 • • 1 4 9 

0.0*24 

0.4)00 

-0.’  245 

0.0*64 

1 .OOjO 

-0.01 71 

0.808? 

1.0000 

-0.0*74 

0.074) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4127 

0.6111 

0.0 

0.4*94 

0.4 909 

0.0500 

0. 3420 

0.6444 

0.0*03 

0.7001 

0.6  7*0 

9.1000 

0.2112 

0.6948 

0.1000 

1.1 279 

3.7426 

3.1400 

0.16)7 

0.7?6« 

0.1*00 

0.0*61 

0.7414 

0.2030 

0.109* 

0.7*14 

o.?ono 

0.0?04 

0.7  *1  1 

3.4000 

-0 .05  >5 

0.424? 

0.40)0 

-0.1*4) 

O.P’V 

0.4000 

-0.0)94 

0.8141 

0.6900 

-0.1  **4 

0.P61 4 

0.6000 

0.00)1 

0.7991 

0.6000 

-0.3644 

P.02O4 

0.8000 

0.1114 

0.740? 

0.8000 

0.0474 

0.»74* 

0.9000 

0.1021 

0.7541 

0.9000 

0.0240 

0.700) 

1.0003 

-0.  017) 

0.8007 

1.0000 

-0.0476 

0.926) 

O 

II 

SI 

.8  a 

= 4°) 

’**"*'<+<,'**’ 


Bd-14 


NR 

»/r 

SECTION 

CP 

•IS 

Nl 

*/c 

SFCliriN 

CP 

1 

m 

K/C 

SFCI ION 

CP 

2 

*t 

K/C 

SFCTinN 

CP 

1 

Nl 

UPP(R 

1 

41  PI 

0.0 

0.M66 

0.5608 

0.0 

0.4*  74 

0.5993 

0.0 

0.2992 

0.6644 

0.0 

0.2627 

0.60)  1 

2 

0.0? 40 

-1.061 5 

1.3358 

0.0280 

-1.1883 

1.4180 

0.0250 

-1.2361 

1.4519 

0.0250 

-1.7P3? 

1.4047 

3 

0.0490 

-1.0622 

1.3 "62 

O.C800 

-1.7223 

1.5143 

0.0500 

-1.2998 

1.4019 

0.0500 

-1.4*43 

1 .*04| 

4 

0.074.) 

-1 .0056 

1.1016 

0.0750 

-1.2140 

1 .4146 

0.0750 

-l. ?*80 

1 .4886 

0.0740 

-1 . 4494 

1 .64°1 

3 

o.i  n 

• 0.9768 

1.2852 

C.  1000 

-1.2180 

1.4167 

0.1000 

-1 .267 2 

1.47*0 

o.noo 

-1 .4111 

• .5*41 

( 

o.i  * oo 

-0.571  / 

1 .0*  76 

0.1500 

-0.7223 

1.1*42 

0.1500 

-1.1125 

1.160* 

0.1500 

-1 .1064 

7 

o.?ooi 

-0.5063 

1.0497 

0.2001 

-O.'O  1.3 

l .IV8 

0.2000 

-0.8620 

1.2188 

0.7900 

-1.1766 

’ .54*? 

e 

0.  ’ )<) 

-0.4445 

1.1041 

O.’OOO 

-0. 760* 

1.1707 

0. 1000 

-0.8416 

1.21 66 

0. *000 

-0.9**  7 

1.7410 

9 

0.4000 

-0.6635 

1.1115 

0.4009 

-0.7?02 

1.1*80 

0.4300 

-0.8056 

1 .1 079 

0.4300 

-0.671  7 

’.I’*? 

10 

0.4000 

-0.74R3 

1.1578 

0.5000 

-0. 7839 

1.1 *70 

0.5000 

-0.6454 

1.’  04* 

O.'OOO 

-0.49»  0 

1 .O’"? 

11 

0.4.00 

-0.4'  98 

1.0123 

0.6000 

-0.  "•?') 

0.‘ 604 

0.6300 

-0. 3013 

0.9790 

0.6330 

-0.42*5 

0. oof  9 

12 

0.*939 

-0.3144 

0. 74*0 

0. 7000 

-0.  .’1  «] 

0.9  >16 

0. 7000 

-0.2761 

0.9  ?6I 

0.7300 

-3.79*  1 

0.9  1*6 

13 

0.8000 

-0.1778 

0.881 l 

3.8100 

-0.1337 

0.8434 

0.8003 

-9. 12*4 

0.8*9? 

0.  "099 

-0.1 4** 

0. 0’34 

14 

0.9330 

-0.0572 

0.6274 

0.90C1 

-0. 7*31 

0 . 8 ’ *0 

0.9000 

-0.0211 

0.8100 

0.4000 

-0.0*77 

0.«*  '4 

14 

l.O'lOO 

0.0573 

0.77*4 

l.O^OO 

0.15790 

0.  7649 

1.0000 

0 . 0867 

0. 761J 

1.0990 

r.  ?*■*  7 

LOWER 

1 

SIDE 

0.0 

0.5166 

0.3634 

0.0 

0.4174 

0.5913 

0.0 

0.2992 

O.I 646 

0.0 

0.762? 

9. 6*1 3 

2 

0.3*00 

0.4773 

0.5615 

0.0433 

3.  4 757 

0.4808 

0.0500 

0.4478 

0.594* 

0.0590 

0.4447 

0 . * 9*  7 

3 

0.10  10 

0.42)5 

0.6072 

0.1000 

0.  1827 

O.I 754 

0.1000 

0. 1696 

0.6116 

0.1030 

0.14*6 

0.401? 

4 

0.  1 4 1;  j 

0.  34  76 

C . 44 1 9 

0.  1 ‘■UO 

0.  *127 

0.6560 

0.1500 

o.nto 

0.6617 

O.I 599 

0.2717 

0. 4 T6| 

4 

0.2 00) 

0.2726 

0.6673 

0.2000 

0.253’ 

0.6654 

0.2000 

0.2159 

0.6934 

0.7909 

0.7110 

0.7044 

6 

0.4000 

0.1925 

0. 7587 

3.4090 

0.0363 

0.7812 

0.4000 

0.0270 

0.7885 

3.*000 

0.0720 

0. 7097 

1 

0.50  JO 

0.0360 

0. 7845 

0.5000 

0.  01 51 

0. 7937 

0.5000 

0.0118 

0.7959 

9.5309 

0.011* 

0.79*6 

8 

0.40  JO 

0.0646 

0.7715 

0.6C03 

0.0637 

0.7717 

0.6000 

0.0611 

0.7729 

0.6300 

0.06?  1 

0.7773 

9 

0.8000 

0.1441 

0.7352 

0.8000 

0. 1449 

0.  7149 

0.8000 

0.1579 

0.7290 

0.8000 

0.1 652 

0.7750 

10 

0.9000 

0.1420 

0.7360 

0.9000 

0.1519 

0.7*17 

0.4S00 

0.1628 

0.7269 

0.9000 

0.1475 

0.  7310 

• 1 

1.0000 

0.0593 

0.7738 

1.0000 

0.0790 

0. 7648 

l.oror 

0.00*7 

0.7*13 

1.0000 

0.07«1 

0.764T 

NR 

x/c 

SIC  11  ON 

CP 

4 

*1 

X/C 

SFF  T IfN 
7.1* 

5 

Ml 

Hi  C 

srci ION 
r.p 

6 

NL 

K/C 

5FC  7 I ON 
CP 

7 

Nl 

UPPER 

l 

si  or 
c.o 

0.1544 

0.7302 

0.0 

-0. 7017 

0. 8926 

0.0 

0.259? 

0.6027 

0.0 

0.7*44 

0.6713 

2 

0.0?  50 

-1.  ’157 

1.5074 

0.  0.’*-  0 

-1.12” 

1.3749 

0.0500 

-0.»?02 

1 .1944 

0.0500 

-0.570* 

’ .0440 

3 

0.0500 

-1  .4861 

1 .6499 

D.  05'"  2 

- 1 . 05  4 1 

1.  I’ll 

0.1 000 

-0. 8016 

1 .1 0*7 

O.I  300 

-0.5440 

’ .0*91 

4 

0.C*50 

-1 .4191 

1.4908 

0.075  , 

-1.0588 

1.31*4 

0.1 ‘00 

-0.7906 

1.1850 

0.1509 

-0. r 41  * 

1.0*75 

4 

0.1000 

-1.4 069 

1 . 5606 

0.1003 

-1.0651 

1.3*81 

0.2000 

-0.7602 

1.1616 

0.7000 

-0.4777 

1.0*4* 

6 

0.1500 

-1.37H 

1 . *522 

0.1500 

-0.9r.  74 

1.2967 

0.1000 

-0.6941 

1. 1 304 

0. ’300 

-0.4007 

1.0774 

7 

0.2000 

-t.2420 

1.4542 

0.2H0 

-0.  °364 

1.2614 

0.4000 

-3.6287 

1 .0953 

0.4000 

-0.4658 

’ . 0’  * 6 

8 

O.JOOO 

-0.9895 

1 .2924 

O.'OOvi 

-0.P42S 

1.2086 

0.5000 

-0. 5706 

1 .0465 

0.5000 

-O.4975 

1.03»2 

9 

0.4000 

-0.858  J 

1 .21 77 

0.  40rt9 

-0.  7558 

1.1615 

0.6000 

-0.5090 

1 .0163 

0.6000 

-0.4101 

9. on.q 

10 

0.5000 

-0.7077 

1 .1363 

0.5000 

-0. 6619 

1 . 1 l 36 

0. 7000 

-0.4554 

1.0104 

O.’OOO 

-0.*«10 

0.9740 

11 

0.4000 

-0.55)7 

1.0582 

0.6000 

-0.571  1 

1.0149 

0.6000 

-0.1994 

0.90*1 

0.8300 

-0.1498 

P.9«.46 

12 

0. 7000 

-0.4256 

0.99>»4 

0.7009 

-0.4890 

1.0266 

0.9000 

-0.  *612 

0.94M 

0.9000 

-0.1109 

0.0*t  0 

13 

0.033d 

-0. 3132 

0.9438 

0.600) 

-0.4024 

0.9843 

1 .0000 

-0.1210 

0.9489 
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10 
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11 
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3.9: 

Pressure  data 

(M  = 0 

.8  a 

= 6°) 
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Nl 
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CP 
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Ml 
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0.C750 

-1.39*4 

1.5702 
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* 
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0.1*00 
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10 
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11 

O.t 309 

-•>.5520 

1.0590 
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13 
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2 
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3 
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0.5647 
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4 
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6 
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0.0004 
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0 
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0.7594 
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9 

0.0000 
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O.I*)* 
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0.1474 
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0.777? 

10 
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11 
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0.0000 

1 .0000 

0.0099 

0.796 0 

1 .0000 

0.0072 
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4 
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r, 
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NP 
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CP 
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0.0 
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9 

0.0000 
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0.7540 

0.0009 
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0.0000 
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0.9000 
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1.0000 
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1.0000 
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0.480? 

1.0000 

-0.3141 

0.4"*? 

Table  3.10:  Pressure  data  (Mr0.8  o=8°) 
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Table  3.13:  Pressure  data  (M  = 0.92;  a = 2°) 


M 

a 

CL 

s. 

S 

0.800 

-0.90 

0.15984 

-0.03969 

0.01 20v 

0.801 

0.17 

0.24408 

-0.03442 

0.01479 

0.800 

1.25 

0.32807 

-0.02913 

0.01912 

0.800 

1.26 

0.32871 

-0.02879 

0.01918 

0.800 

2.28 

0.41169 

-0.02271 

0.02497 

0.800 

3.34 

0.50299 

-0.01772 

0.03384 

0.800 

4.40 

0.58418 

-0.01214 

0.04702 

0.800 

0.16 

0.24388 

-0.03478 

0.0146S 

Table  3.14:  Force  data  (M  = 0.8) 


B4- 1 


A.  PRESSURE  DISTRIBUTION  MEASURED  IN  THE  RAE  8ft  * 6ft  TRANSONIC  WIND  TUNNEL  ON  RAE  WINC  ’A'  IN 
COMBINATION  WITH  AN  AXI-SYMMETRIC  BODY  AT  MACH  NUMBERS  OF  O.A,  0.8  AND  0.9 

by 

D.  A.  Treadgold,  A.  F.  Jones  and  K.  H.  Wilson 
Royal  Aircraft  Establishment,  Farnborough,  Hants,  United  Kingdom 


1 . INTRODUCTION 

This  contribution  contains  selected  data  from  measurements  of  surface  pressure  distributions  made  in 
the  RAE  8ft  * 6ft  transonic  wind  tunnel  on  RAE  research  wing  *A'  in  combination  with  an  axisymmetric  body. 
Wing  A is  a wing  of  simple  planform  without  dihedral  or  twist  and  is  based  on  a uncambered  RAE  101  aero- 
foil section.  The  tests  were  made  on  a complete  model  of  a size  that  renders  the  tunnel  wall  interference 
relatively  small.  Although  the  test  Reynolds  number  (one  million  based  on  the  geometric  mean  chord)  is 
low,  it  raises  no  particular  problems  for  the  cases  presented  here,  since  the  adverse  pressure  gradients 
are  mild  and  boundary-layer  transition  was  controlled. 

Tables  and  graphs  of  the  pressure  distribution  on  the  wing  and  body  are  given  for  the  conditions 
given  below: 


2. 


lo 


Case  number 

Mach  number 

Angle  of  incidence 

1 

0.4 

o 

2 

0.8 

0 

3 

0.9 

0 

4 

0.4 

2° 

5 

0.8 

2° 

6 

0.9 

1° 

DATA 

SET 

General  description 

1 . ! 

Model  designation  or  name 

RAE  Wing  A mounted 
body  B2  (WaB2(0)0) 

symmetrically  on 

the  cylindrical 

1.2 

Model  type  ( eg  full  span  wing-body, 

, Full-span  wing-body  model 

serai-span  wing) 

1.3 

Design  requirements/conditions 

Wing  body  model  of 

simple  geometric 

form 

1.4 

Additional  remarks 

2. 


Model  geometry 

2. 1  Wing  data 

2.1.1  Wing  planform 

2.1.2  Aspect  ratio 

2.1.3  Leading-edge  sweep 

2.1. A Trailing-edge  sweep 

2.1.5  Taper  ratio 

2.1.6  Twist 

2.1.7  Mean  aerodynamic  chord 

2.1.8  Span  or  semispan 

2.1.9  Number  of  airfoil  sections  used 
to  define  wing 

2.1.10  Spanwise  location  of  reference 
section  and  section  coordinates 
(Note  if  ordinates  are  design  or 
actual  measured  values) 

2.1.11  Lofting  procedure  between 
reference  sections 

2.1.12  Form  of  wing-body  fillet,  strakes 

2.1.13  Form  of  wing  tip 


See  Fig  A. 1 

Swept  wing  with  straight  leading  and  trailing  edges 

Gross  aspect  ratio  6 (gross  planform  defined  by  the 
straight  line  extension  of  the  leading  and  trailing 
edges  to  the  body  centre-line) 

36.65° 

22.34° 

1/3 

Zero 

152. A mm  (0.5  ft) 

91A.A  mm  (3.00  ft)  span 
One 


Root  and  tip 

RAE  101  section  thickness/chord  ratio  9% 
See  Table  A. I 


Straight  lines  between  root  and  tip  stations  at 
constant  x/c 

No  fillets  or  strakes  fitted 

Cross-section  formed  by  a radius  of  half  local  wing 
thickness  (see  Fig  A.l) 


>•*■**♦*  ' 


Axisymme trie  body  with  a nose  profile  given  by 


2.2  Body  data  (detail  description  of 
body  geometry) 


2.3  Wing-body  combination 

2.3.1  Relative  body  diameter 
(average  body  diameter  at 
wing  location  divided  by 
wing  span) 

2.3.2  Relative  vertical  location 
of  wing  (height  above  or 
below  body  axis  divided  by 
average  body  radius  at  wing 
location) 

2.3.3  Wing  setting  angle 

2. 3. A Dihedral 

2.4  Cross  sectional  area  development 


2.5  Fabrication  tolerances/waviness 


2.6  Additional  remarks 
Wind  tunnel 


3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  Continuous  or  blowdown 

3.2.2  Stagnation  pressure 


3.2.3  Stagnation  temperature 
3.3  Test  section 

3.3.1  Shape  of  test  section 


3.3.2  Size  of  test  section 
(width,  height,  length) 

3.3.3  Type  of  test  section  walls 
closed,  open,  slotted, 
perlora ted 

Open  area  ratio  (give  range 
if  variable) 

Slot/hole  geometry  (eg 
30-degree  slanted  holes) 
treatment  of  side  wall 
boundary  layer 

Full  span  models 
Half-model  testing 

3.4  Flow  field  (empty  test  section) 
3.4. 1 Reference  static  pressure 
Flow  angularity 


R 

V 1 1 x' 

2 /V 

\2  , / .\41 
\ + _L  (ill  l 

- R0jlir- 

8 (P 

7 75  (77  r 

4* 

Ro 

= 5.33  , 

V 

V 

o 

See  Fig  4.1 


1/6 


Aligned  with  the  axis  of  symmetry  of  the  body 


Zero 

Zero 

No  *area-rule*  development  - simple  wing  with  a 
cylindrical  body 

In  general  the  wing  is  within  the  specified  manufac- 
turing tolerance  of  ±0.05  mm  for  the  wing  ordinates 
and  the  limit  on  waviness  of  0.05  ram/25  mm.  An 
inspection  report  is  available  on  request 


RAE  8ft  x 6ft  transonic  wind  tunnel 


Continuous,  closed  circuit 
2 

10  to  355  kN/m  pumping  and  pressure  shell  limitation; 
for  operationa1  limits  due  to  power  of  main  drive 
see  section  3.6. 1 

290  K to  323  K 


Rectangular  with  corner  fillets 
(160.5  mm  x 160.5  mm  * 45°) 

2,43  m wide,  1.83  m high,  2.8  m long 


Slots  in  all  four  walls  for  three  dimensional 
complete  model  tests. 

11% 

Sharp  edged  slots:  six  slots  in  both  roof  and  floor 
and  five  slots  in  each  side  wall.  All  are  vented  to 
a common  plenum  chamber  of  large  volume 


None 


Plenum  chamber 

M 0.4  0.8 

fl°w  . to. 13°  ±0. 13° 

angul ari  ty 


3.4.2 


0.9 

to.o?1 
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3.4.3  Mach  number  distribution 

3.4.4  Pressure  gradient 

3.4.5  Turbulence/noise  level 

3.4.6  Side  wall  boundary  layer 

3.5  Frees tream  Mach  number  (or  velocity) 

3. 5. 1 Range 

3.5.2  Pressures  used  to  determine 
Mach  number  ( eg  settling  chamber 
total  pressure  and  plenum 
chamber  pressure) 

3.5.3  Accuracy  of  Mach  number 
determination  (AM) 

3.5.4  Maximum  Mach  number  variation 
in  x,  y,  z-direction  (empty 
tunnel;  specify  at  what 

Mach  number) 

Maximum  variation  of  flow 
direction 

Maximum  Mach  number  variation 
during  a run 

3.6  Reynolds  number  range 

3.6.1  Unit  Reynolds  number  range. 

(Give  range  at  representative 
Mach  numbers;  1/m) 

3.6.2  Means  of  varying  Reynolds 
number  {eg  by  pressur isation) 

3-7  Temperature  range  and  dewpoint. 

Can  temperature  be  controlled? 

3.8  Model  attitudes 

3.8.1  Angle  of  attack,  yaw,  roll 


3.8.2  Accuracy  in  determining  angles 

3.9  Organization  operating  the  tunnel 
and  location  of  tunnel 

3.10  Who  is  to  be  contacted  for 
additional  information 

3.11  Literature  concerning  this 
facility 

3.12  Additional  remarks 

4 . Tests 

4 . 1 Type  of  tests 

4.2  Wing  span  of  semispan  to  tunnel 
width 

4.3  Test  conditions 

4.3.1  Angle  of  attack 

4.3.2  Mach  number 

4.3.3  Dynamic  pressure 

4.3.4  Reynolds  number 

4.3.5  Stagnation  temperature 


^ AM  ±0,002  ±0.002  ±0.003 

See  Fig  3 of  Ref  1 reproduced  as  Fig  6.3  in  Data 
Set  A6. 

Mach  number  0.40-1.24 

A total  head  measured  in  the  maximum  section  of  the 
tunnel  circuit  and  a static  pressure  measured  in 
the  plenum  chamber 

±0.001 

► See  section  3.4 

±0.001 

M 0.4  0.6  0.8  1.0  1.2 

R , 

— X 10  25-0.85  17-1.1  10-1.3  10-1.3  10-1.3 

m 

Pressur isation 

290  K to  323  K.  Absolute  humidity  <0.003  . 
Temperature  can  be  controlled  manually 

Calibrated  differential  screw-jacks  giving  a range 
of  incidence  from  -4°  to  +22°.  The  sting  mounting 
may  be  rolled  through  ±180° 

Angle  of  attack  ±0.01°  Roll  angle  *0.10° 

The  Royal  Aircraft  Establishment,  Farnborough,  Hants, 
England 

Mr  D.  Pierce,  Aerodynamics  Department 


Surface  pressure  measurements 
Spaq/funnel  width  » 0.375 

0,  1°  and  2° 

0.40,  0.80,  0.90 

Dependent  on  Mach  number  and  temperature  to  give  a 
constant  Reynolds  number 

1.0  x 10^  based  on  the  geometric  mean  chord  of  the 
gross  wing 

320  K 


B4-4 


4.4  Transition 

4.4.1  Free  or  fixed 

4.4.2  Position  of  free  transition 

4.4.3  Position  of  fixed  transition, 
width  of  strips,  size  and 
type  of  roughness  elements 

4.4.4  Were  checks  made  to  determine 
if  transition  occurred  at 
trip  locations? 

4.5  Bending  or  torsion  under  load 

4.5.1  Describe  any  aeroelastic 
measurements  made  during  tests 

4.5.2  Describe  results  of  any  bench 
calibrations 

4.6  Were  different  sized  models  used 
in  wind-tunnel  investigation? 

If  so,  indicate  sizes 

4.7  Areas  and  lengths  used  to  form 
coefficients 


4.8  References  on  tests 

4.9  Related  reports 
5.  Instrumentation 

5.1  Surface  pressure  measurements 

5.1.1  Pressure  orifices  in  wing. 
Location  and  number  on  upper 
and  lower  surfaces 

5.1.2  Pressure  orifices  on  fuselage. 
Location  and  number 

5.1.3  Pressure  orifices  on 
components,  give  component 
and  orifice  location 

5.1.4  Geometry  of  orifices 


5.1.5  Type  of  pressure  transducer 
and  scanning  devices  used. 
Indicate  range  and  accuracy 

5.2  Force  measurements 

5.2.1  Type  and  location  of  balance 

5.2.2  Forces  and  moments  that  can  be 
measured.  Maximum  loads  and 
accuracy 

5.2.3  Forces  and  moments  on 
components 

Type  and  location  of  balance 
Maximum  load  and  accuracy 

5.3  Boundary  layer  and  flow-field 
measurements 


Fixed 


12.5%C  and  on  the  body  nose  Ballotini  120  grade 
0. 1 3 ram  to  0. 16  ram  (0.005  in  to  0.0064  in)  diameter  in 
a band  2.5  mm  (0.1  in)  wide 

Yes.  Acenaphthene  sublimation 


None  made 


Bench  tests  were  made  and  a stiffness  matrix 
determined  - see  additional  remarks  under  section 
6.2.6 

No 


Local  chord.  (The  root  chord  in  the  case  of  the 
body  junction.)  Looal  pitching  moments  are  quoted 
about  the  local  leading  edge 


206  (see  Fig  4.1  and  Table  4.2a) 


213  (see  Fig  4.1  and  Table  4.2b) 


.,1  . • uc U L 11/ 

Hole  diameter  ..  _ Location 

diameter 

0.34  ram  (0.0135  in)  1.5  to  x/c  of  0.1 

0.34  mm  (0.0135  in)  3.0  from  x/c  0.15  to  0.90 

0.25  mm  (0.0100  in)  1.0  for  x/c  0.95  and  0.975 

Midwood  self-balancing  capsule  manometer 

0-1.0  atmosphere. 

Accuracy  ±0.03Z  of  full  scale 


No  balance  measurements  made 
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5.3.1  Boundary-layer  probe,  type, 
position,  and  drive  mechanism 

5.3.2  Probe  dimension  relative  to 
boundary-layer  thickness 

5.3.3  Laser-Doppler  velociraeter. 

Give  description  of  apparatus 
and  accuracy 

5.3.4  Method  and/or  instrument  used  to 
determine  boundary-layer 
transi tion 

5.3.5  Describe  any  downstream  rakes 
or  probes  used.  Reason  for 
use . 

5.4  Surface  flow  visualization 


V No  boundary-layer  or  flow-field  measurements  made 


J 


5.4.1 

Indicate  method  used  to 
determine 

- Streamline  pattern 

- Boundary-layer  transition 

5.4.2 

Accuracy  of  method 

5 Skin  friction  measurements 

5.5.1 

Type  of  instrument 

5.5.2 

Geometry  and  accuracy  of 
instrument 

5.5.3 

Locations  where  probe  used 

5.6  Simulation  of  exhaust  jet 
5.6.1  Describe  ducting  of  air 

5.7  Additional  remarks 
Data 

6.1  Accuracy 


6.1 

l.l 

Pressure  coefficients 

6. 1 

1.2 

Aerodynamic  coefficients 

6.1 

1.3 

Boundary  layer  and  wake 

quantities 

6.1 

1.4 

Repeatability 

6.1 

1.5 

Additional  remarks 

6.2  Wall  interference  corrections 

6.2.1  Solid  and  wake  blockage. 

Give  procedures  and  equations 

6.2.2  Give  blockage  factors  as 
functions  of  Mach  number 

6.2.3  Downwash,  streamline  curvature 
and  lift  interference.  Give 
procedure  and  equations 

6.2.4  Give  lift  interference 
parameters  as  function  of 
Mach  number 


Oil  flow 

Acenaphthene  subl iraa tion  tests  made  in  a few  cases 


i 


No  measurements  made 


±0.01  in  general  (see  section  6.1.5) 


(a)  Because  of  the  high  sensitivity  of  the  pressure 
to  position  near  the  leading  edge  and  to  the  non- 
uniformity of  the  tunnel  airstream,  there  are 
apparent  errors  for  the  nominal  x/c  = 0 tappings 
that  are  in  excess  of  the  tolerance  quoted  in 
n section  6.1.1 


(b)  Spurious  values  of  the  pressure  coefficients 
given  at  some  points  on  the  body  should  be  ignored. 
These  are  the  result  of  some  malfunctioning  of  the 
digitising  equipment  during  the  tests 


None  applied 


None  applied 


Corrections  for  flow  angularity  in  the  tunnel  have 
been  made  by  appeal  to  model  symmetry.  Details  of 
constraint  and  aeroelastic  correction  are  given  in 
section  6.2.6 

See  section  6.2.6 


B4-0 


7. 

I 


2 


6.2.5  Reference  on  wall-interference  See  Ref  2 

corrections 


6.2.6  Additional  remarks  The  corrections  required  for  aeroelastic  distortion 

of  the  model  and  for  the  effects  of  tunnel  wall 
constraint  are  of  a similar  order  of  magnitude.  A 
matrix  of  influence  coefficients  defining  the 
structural  stiffness  has  been  derived  from  the 
measurement  of  deflection  under  known  static  loads. 
The  aeroelastic  distortion  has  then  been  calculated 
using  the  stiffness  matrix,  together  with  the  aero- 
dynamic loading  obtained  by  integrating  the  measured 
pressure  distribution.  Correction  for  tunnel  wall 
constraint  has  been  derived  by  interpolation  with 
respect  to  open  area  ratio  1/(1  + F) , between  solu- 
tions of  the  linearised  formulation  for  the  velocity 
induced  in  the  given  test  section  according  to  the 
assumption  of  (a)  fully  open,  and  (b)  fully  closed, 
wall  boundary  conditions^.  Computation  of  the 
incremental  loading  arising  from  distortion  and 
constraint  confirmed  that  only  spanwise  variation  was 
significant  and  therefore  a local  correction  to  the 
nominal  incidence  of  an  'equivalent  flat  wing'  was 
obtained  as  indicated  in  Table  4.3a  and  4.3b.  The 
adjustments  to  the  measured  data  have  been  made  by 
curve-fitting  the  variation  of  static  pressure 
coefficient  at  each  orifice  with  incidence,  and 
interpolating  to  a corrected  nominal  incidence 

6.3  Data  presentation 


6.3.1 

Aerodynamic  coefficients 

Tables  4.7  to  4.9  give  local  normal  force  and 

pitching  moment  coefficient  Cu 

M 

6.3.2 

Surface  pressure  coefficients 

Tables  4.4  to  4.9  Figs  4.2  to  4.7  give 
coefficients  for  the  wing  and  body 

pressure 

6.3.3 

Flow  conditions  for 

- Aerodynamic  coefficient  data 

Mach  numbers  0.4,  0.6  and  0.8  for  R 

e 

1.0  X 106 

- Pressure  data 

6.3.4 

Boundary  layer  and/or 
wake  data 

No  measurements  made 

6.3.5 

Flow  conditions  for  boundary 
layer  and/or  wake  data 

- 

6.3.6 

Wall  interference  corrections 
included? 

See  Table  4.3a 

6.3.7 

Aeroelastic  corrections 
included? 

See  section  6.2.6  and  Table  4.3b 

6.3.8 

Other  corrections? 

- 

6.3.9 

Additional  remarks 

- 

6.4  Were  tests  carried  out  in  different  No 

facilities  on  the  current  model? 

If  so,,  what  facilities.  Are  data 
included  in  present  data  base? 

6.5  Were  tests  carried  out  in  different  No 

facilities  on  the  current  model? 

If  so,  what  facilities.  Are  data 
included  in  present  data  base? 
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List  of  Symbols 


local  chord 


geometric  mean  chord  of  the  gross  wing 

local  pitching  moment  coefficient  about  the  leading  edge 


local  pitching  moment 

; .,2  2 


local  normal  force  coefficient  = 


local  normal  force 


pressure  coefficient  = =— 

non-dimensional  slotted  wall  parameter  = #*!■.  log  cosec  — » (see  Ref  2) 

/Trbh  e 2d 


non-dimensional  slotted  wall  parameter  = 1 ■ log  cosec  rr-r  , (see  Ref  2) 

/Trbh  e 2d 

length  of  the  body 
Mach  number 

local  body  cross-section  radius 
Reynolds  number  based  on  c 

radius  of  the  cylindrical  section  of  the  body 
semi-span  of  the  gross  wing  (excluding  tip  fairing) 
free  stream  velocity 

distance  measured  along  the  chord  from  the  leading-edge  of  the  wing  section 

distance  measured  from  the  extended  nose  of  the  body 

distance  measured  spanwise 

distance  from  the  plane  of  the  wing 

width  of  the  slots  in  the  tunnel  walls 

breadth  of  the  tunnel  working  section 

periodic  spacing  of  the  slots  in  the  tunnel  wall 

height  of  the  tunnel  working  section 

length  of  the  profiled  portion  of  the  body 

local  static  pressure 

free  stream  static  pressure 

angle  of  incidence 

correction  applied  to  the  local  angle  of  incidence  for  wind  tunnel  wall  constraint 

correction  applied  to  the  local  angle  of  incidence  for  aeroelastic  distortion  of  the  model  and 
deflection  of  the  sting  support 

Y/S  non-dimensional  spanwise  location 
density  of  the  free  stream 

median  angle  measured  from  the  plane  of  the  wing 


I OOY 


I OOY 


0.0 

0.0 

0.001 

0.3515 

0.002 

0.4966 

0.003 

0.6078 

0.004 

0.7013 

0.005 

0.7835 

0.006 

0.8576 

0.007 

0.9256 

0.0075 

0.9578 

0.008 

0.9888 

0.009 

1 .0480 

0.01 

1.1039 

0.012 

1.2074 

0.0125 

1.2318 

0.014 

1.3022 

0.016 

1.3901 

0.018 

1.4721 

0.02 

1.5494 

0.025 

1.7257 

0.03 

1 .8832 

0.035 

2.0262 

0.04 

2.1577 

0.05 

2.3903 

0.06 

2.6008 

0.07 

2.7863 

0.075 

2.8722 

0.08 

2.9540 

0.09 

3.1067 

0.1 

3.2466 

0.12 

3.4938 

0.14 

3.7046 

0.15 

3.7982 

0.16 

3.8847 

0. 18 

4.0380 

0.2 

4.1674 

0.22 

4.2746 

0.24 

4.3610 

0.25 

4.3966 

0.26 

4.4271 

0.28 

4.4730 

0.3 

4.4972 

0.32 

4.4960 

0.34 

4.4752 

0.35 

4.4582 

0.36 

4.4376 

0.38 

4.3855 

0.4 

4.3205 

0.42 

4.2438 

0.44 

4.1565 

0.45 

4.1091 

0.46 

4.0595 

0.48 

3.9539 

0.5 

3.8403 

0.52 

3.7196 

0.54 

3.5924 

0.55 

3.5265 

0.56 

3.4592 

0.58 

3.3209 

0.6 

3.1779 

0.62 

3.0308 

0.64 

2.8803 

0.65 

2.8039 

0.66 

2.7267 

0.68 

2.5707 

0.7 

2.4126 

0.72 

2.2531 

0.74 

2.0926 

0.75 

2.0121 

0.76 

1.9317 

0.78 

1.7707 

0.8 

1 .6097 

0.82 

1.4487 

0.84 

1.2878 

0.85 

1.20/3 

0.86 

1.1268 

0.88 

0.9658 

0.9 

0.8049 

0.92 

0.6439 

0.925 

0.6036 

0.94 

0.4829 

0.95 

0.4024 

0.96 

0.3219 

0.975 

0.2012 

0.98 

0.1610 

0.9875 

0.1006 

1.0 

0.0 
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Table  4.2 

(a)  Location  of  the  pressure  tappings  in  the  wing 


Nominal 

X/C 

n - 

Y/S 

0.25 

0.40 

0.60 

0.75 

0.85 

0.925 

0.005 

0.005 

0.005 

_ 

_ 

_ 

_ 

0.010 

0.010 

0.010 

0.010 

0.010 

0.01 1 

0.011 

0.025 

0.025 

0.025 

0.026 

0.025 

0.026 

0.026 

0.050 

0.051 

0.050 

0.051 

0.050 

0.052 

0.051 

0.075 

0.075 

0.075 

0.076 

0.075 

0.076 

0.076 

0.100 

0.100 

0.100 

0.100 

0.100 

0. 101 

0. 101 

0.150 

0.151 

0. 150 

0.150 

0.150 

0.150 

0.150 

0.200 

0.201 

0.200 

0.200 

0.200 

0.201 

0.200 

0.300 

0.301 

0.300 

0.300 

0.301 

0.301 

0.301 

0.400 

0.401 

0.400 

0.400 

0.401 

0.401 

0.400 

0.500 

0.501 

0.500 

0.500 

0.501 

0.501 

0.500 

0.600 

0.601 

0.600 

0.601 

0.601 

0.600 

0.601 

0.700 

0.701 

0.700 

0.701 

0.701 

0.701 

0.700 

0.800 

0.801 

0.800 

0.801 

0.801 

0.800 

0.800 

0.900 

0.900 

0.899 

0.899 

0.899 

0.899 

0.899 

0.950 

0.950 

0.949 

0.949 

0.950 

0.949 

0.949 

0.975 

0.976 

0.974 

“ 

(b)  Location  of  the  pressure  tappings  in  the  wing-body  junction 


X/C* 

x'A. 

Z/L 

-0.013 

0.4817 

0 

0.010 

0.4856 

0.00277 

0.025 

0.4881 

0.00392 

0.050 

0.4924 

0.00509 

0.075 

0.4968 

0.00585 

0. 100 
0.501 1 
0.00664 

0.150 

0.5097 

0.00756 

X/C* 

X*/L 

Z/L 

0.200 

0.5184 

0.00822 

0.250 

0.5271 

0.00860 

0.300 

0.5358 

0.00876 

0.400 

0.5532 

0.00840 

0.500 

0.5707 

0.00759 

0.600 

0.5882 

0.00639 

0.700 

0.6056 

0.00517 

X/C* 

X'/L 

Z/L 

0.800 

0.6231 

0.00356 

0.900 

0.6405 

0.00226 

* X and  C appropriate  to  the  normal  projection  onto  the  gross  wing 
defined  by  the  straight  extension  of  the  leading-  and  trailing-edges 
to  the  centre-line  of  the  body. 


Table  4.3 

(a)  Corrections  applied  to  the  local  angle  of  incidence  for  tunnel  wall  constraint 

A a « A a(0)  + A a(n)/per  degree 
c c c 


M 

A a(0) 
c 

A a(n) 

C 

n $ 0.167 

n - 0.25 

on 

r\  ■ 0.60 

EBB 

n - 0.85 

n - 0.925 

n 

-0.0223 

-0.0220 

-0.0218 

0.00000 

0.00000 

0.00000 

-0.00040 

-0.00101 

-0.00158 

-0.00063 

-0.00130 

-0.00219 

-0.00088 

-0.00189 

-0.00313 

-0.00097 

-0.00230 

-0.00390 

-0.001 1 1 
-0.00249 
-0.00431 

-0.001 14 
-0.00263 
-0.00461 

(b)  Corrections  applied  to  the  local  angle  of  incidence  for  the  aero-elastic  deformation  of 
the  wing  and  the  deflection  of  the  sting  support 

A o ■ A a (0)  + A a(n)/per  degree  at  Re  1.0  * 10^ 
e e e 


M 

A a (0) 
e 

A a(n) 

e 

nfO.167 

IBB 

BO 

n - 0.60 

ebb 

BB 

n - 0.925 

1 

0.0262 

0.0643 

0.0768 

0.00000 

0.00000 

0.00000 

-0.0034 

-0.0091 

-0.0114 

-0.0050 

-0.0128 

-0.0156 

-0.0060 

-0.0154 

-0.0183 

-0.0080 

-0.0198 

-0.0237 

-0.0095 

-0.0230 

-0.0277 

-0.0104 

-0.0252 

-0.0301 

Table  4.4 


TABULATED  DATA 

Case  No.T  : Mach  number  0.40  Angle  of  incidence  0 

Upper/lower  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

0 . 1 6 7* 

0.250 

0 • 400 

0 . 600 

0.750 

O.d50 

0.925 

CN= 

- 

- 

- 

- 

- 

- 

- 

CM* 

_ 

_ 

_ 

_ 

_ 

_ 

X/C 

CP 

CP 

CP 

CP 

CP 

o.Ol/O 

0.651 

0.636 

0.635 

0.693 

0.629 

C.639 

0.005 

0.205 

0.179 

0.010 

0.222 

0.057 

0.016 

0 . 0 3 1 

0.050 

o . j 3 J 

0.031 

0.025 

0.190 

-0. 102 

-0.118 

-0.137 

-0. 120 

-0.137 

-0.199 

0.050 

0.095 

-0.197 

-0.206 

-o  • 2 06 

-J.209 

-0.210 

-0.219 

0.075 

-0.019 

-0.197 

-0 • 2 56 

-0.296 

-0.225 

-0.299 

-0.235 

0 . 100 

-0.053 

-Li. 197 

-0.299 

-0.253 

-0.299 

-0.259 

-0.290 

0.150 

-0. 1 1<; 

***** 

***** 

***** 

***** 

***** 

***** 

0.200 

-0.132 

-0.223 

-0.269 

-0.271 

-0.289 

-0.259 

-0.270 

O.iL'O 

-0.189 

-0.250 

-0.277 

-0.269 

— 0.27  6 

-0.273 

-0.262 

O.ooO 

-0.187 

-0.211 

-0.229 

-0.228 

-0.239 

-0.222 

-0.220 

0.500 

-0. 166 

-0.173 

-0.179 

-C. 1 76 

-0.179 

— 0 . 168 

-0.165 

0.600 

-0-136 

-0.129 

-0.129 

-0.129 

-0.126 

-0.119 

***** 

0 . 7uO 

-0.103 

—0.065 

-0.C76 

-O.l/79 

-0.073 

- o . 0 6 5 

-O.ObO 

0.600 

-0.06O 

-0 • 092 

-0 .028 

-0.O27 

-0.029 

-0.021 

-0.019 

0.900 

-0.033 

0 . 0 0 9 

0.019 

***** 

0.022 

0.025 

0.035 

0.950 

0.093 

0.057 

0.056 

0.C55 

0.061 

0.062 

0.975 

u.0b8 

0.076 

* Nominal  value  for  body/wing  junction 

NB  Pressure  measured  on  body,  see  Table  4, 

,2 

Pressures  on  the  body 

± 15 

±30  ±45 

± 60 

X/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.268 

-0.124 

-0.128 

-0.126 

-0.126 

-0.125 

—0.126 

-0.125 

0.307 

■ -0.087 

-0.090 

-0.088 

-0.08a 

-o . Oa  7 

-0.08b 

-0.0a9 

0.366 

-0.039 

-0.040 

-0.044 

—0 .044 

— 1 j • 0 4 a 

-0.050 

-0.046 

0.385 

-0.033 

-0.031 

-0.036 

-0.036 

-0.037 

-0.042 

-0.036 

0.405 

-0.021 

-0.020 

-0.023 

-0.026 

-0.033 

-0.033 

-0.034 

0.424 

-0.007 

-0.010 

-0.013 

-0.021 

-0.030 

-0.030 

-0.032 

0.444 

0.011 

-0.003 

-0.007 

-0.019 

-0.0<:  1 

-0.034 

-0.032 

0.463 

0.063 

0.038 

0.005 

-0.015 

-0*024 

-0.031 

-0.026 

0.482 

0.290 

0.063 

0.002 

-0.019 

-0.027 

-0.031 

-0.034 

0.492 

0.043 

0.024 

-0.011 

-0.027 

-0.032 

-0.033 

-0.034 

0.501 

-0.054 

-0.032 

-0.029 

-0.031 

-0.033 

-0.038 

-0.037 

0.510 

-0. 112 

-0.076 

-0.046 

-0.039 

-0.032 

-0.043 

-0.035 

0.518 

-0.133 

-0.109 

-0.071 

-0.050 

-0.042 

-0.041 

-0.039 

0.527 

-0.170 

-0.132 

-0.082 

-0.058 

-0.046 

-0.051 

-0.043 

0.571 

-0.166 

-0.13b 

-0.102 

-0.073 

-0.059 

-0.051 

-0.050 

0.588 

-0.137 

-0. 122 

-0.094 

-0.064 

- J.052 

-0.046 

-0.049 

0.606 

-0.104 

-0.096 

-0.069 

-0.062 

-0.654 

—0.042 

-0.044 

0.623 

-0.069 

-0.067 

-0.059 

-0.051 

- J . 046 

-6.037 

-0.036 

0.641 

-0.033 

-0.034 

-0.043 

-0.039 

-0.040 

-0.037 

-0.037 

0.660 

0.073 

-0.001 

-0.026 

-0.030 

-0.032 

-0.032 

-0.U29 

0.671 

O.U3a 

0.012 

-0.016 

-0.025 

-0.030 

-0.031 

-0.033 

0.691 

0.013 

0 . 004 

-0.010 

-0.023 

-0.025 

-0.024 

-0.028 

0.730 

-0.004 

-0.011 

-0.010 

-0.022 

-0.021 

-0.030 

-0.027 

0.750 

-0.018 

0.033 

-0.L17 

-0.033 

-0.024 

-0.027 

-0.025 

0.769 

-0.013 

-0.025 

-0.023 

-0.027 

-0.026 

-0.025 

-0.026 

0.789 

-0.014 

-0.017 

-0.018 

-0.019 

- 0.030 

-O.029 

-0.C27 

0.808 

-0.022 

-0.024 

-0.021 

-0.033 

-0.026 

— 0 . 02  7 

-0.031 

0.828 

-C.023 

-0.039 

-0.030 

-0.026 

-0.028 

-0.O35 

-0.024 
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Table  4.5 

TABULATED  DATA 

Case  No. 2 Mach  number  0.80  Angle  of  incidence  0 

Upper/lower  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

0.16  7* 

0 . 2 bO 

0.400 

0.600 

0.750 

0.650 

0.925 

CN= 

- 

- 

- 

- 

- 

- 

- 

CM= 

- 

- 

- 

- 

- 

- 

- 

x/c 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.000 

0.305 

0.729 

0.309 

0.688 

0.232 

0.691 

0.641 

U . 66o 

0.662 

0.010 

0.40b 

0.  154 

0.063 

0.09b 

0.  1 10 

0.086 

0.074 

0.02b 

J . 2 3 6 

-0.033 

-0.084 

-0.1U 

-0.099 

-0.117 

-0.134 

0 . 0 " o 

0.132 

-0.126 

-0.204 

-0.217 

-0.22O 

-0.224 

-0.254 

0.07b 

O.ObO 

-0.172 

-0.235 

-0.271 

— o . 2 58 

-0.273 

-G • 2 b 3 

0 . 1 0 0 

-0.001 

-0.190 

-0.269 

-0.294 

-0.292 

-6.303 

-0.306 

o . 1 bO 

* * * * * 

***** 

***** 

***** 

***** 

***** 

***** 

0.20  0 

-0.124 

-0 . 2 b 1 

-0.330 

-0.338 

-0 • 37b 

-6.343 

-0.386 

0 • 3o  0 

-0.21o 

-0.304 

-C.332 

-0.360 

-0. 366 

-0.359 

-0.362 

0.4C0 

-0.234 

-0.269 

-0.297 

-0.286 

-0.302 

-0.283 

-0.284 

O.bOO 

-0.220 

-0.218 

-0.223 

-J.2  10 

-0.211 

-0.19O 

-0.169 

O.bCO 

-0.182 

-0. 1 b9 

-O.lbl 

-0.133 

-0 .136 

-C. 120 

-0 . 1 0 1 

0.720 

-0.142 

-0. 100 

-0.081 

-0.066 

-0 . 06o 

-0.053 

-0.039 

0 • 6 C 0 

— 0.08  6 

— 0 . 04 1 

-0.013 

-0.004 

-0.008 

0.007 

0.016 

0 • 9 c 0 

-C.030 

0.023 

0.048 

0 . 0 75 

0.059 

0.067 

0.074 

0.9b0 

0.975 

0 .062 
0.092 

0,047 

0.110 

0.097 

0.09* 

0.102 

C.103 

* Nominal  value  for  body/wing  junction 
NB  Pressure  measured  on  body,  see  Table  4.2 


Pressures  on  the  body 


l)cu 

0* 

± 15 

± 30 

± 45 

± 60 

±75 

- 90 

/ 

X/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.266 

-0.147 

-0.148 

-0.148 

-0.145 

-0.145 

-0.147 

-0.147 

0.367 

-0.095 

-0.098 

-0.097 

-0.098 

-0.098 

-0.097 

-0.098 

0.366 

-0.025 

-0.027 

-0.025 

-0.039 

-0.031 

-0.02b 

-0.026 

0.385 

-0 . 0 l 5 

-0.013 

-0.017 

-0.017 

-0.021 

-0.021 

-0.020 

0 . 4 ^ b 

-0.001 

-0.004 

-0.003 

-0.006 

-0.010 

-0.011 

-0.011 

0.424 

0.035 

0.014 

0.010 

0.006 

-0.003 

-0.003 

-0.006 

0.444 

0.039 

0.033 

0.024 

0.013 

J . 008 

—0.003 

0.001 

0.403 

0.  lOe 

0.062 

0.046 

0.024 

0.007 

0.001 

-0.002 

0.4c2 

0.  342 

0.134 

0.055 

0.020 

0.006 

-0.004 

-0.007 

0.492 

0.132 

0.064 

0.036 

0.010 

-0.002 

-0.009 

-0.011 

0.56  1 

-0.0C1 

0.009 

0.C05 

-0.004 

-0.01 1 

-0.024 

-0.017 

0.510 

— 0 . C 8 4 

-O.055 

-0.026 

-0.022 

-0.021 

-0.031 

-0.021 

0.51b 

-0. 12b 

-0.101 

-0.062 

-0.040 

-0.032 

-0.036 

-0.031 

0.527 

-0.179 

-0.141 

-0.090 

-0.058 

-0.0*,  5 

-0.047 

-0.036 

0.536 

-0.216 

-0.167 

-0.113 

-0.074 

-0.056 

-0.060 

-0.044 

0.553 

-0 • 2 3e 

-0.195 

-0.139 

-0.094 

-0.073 

-0.069 

-0.058 

0.571 

-0.220 

—0.186 

-0.143 

-0.104 

-0.062 

-U.066 

-0.064 

0. 5o  8 

-0. 182 

-0.161 

-0.126 

-0.O93 

-0.079 

-0.060 

-0.063 

0.606 

-0. 142 

-0.069 

-0.106 

-0.084 

-0.071 

-0.050 

-0.059 

0.623 

-0.086 

-0.082 

-0.077 

-0.064 

-0.058 

-0.039 

-0.046 

0.64  1 

-0.030 

—0.033 

-0.042 

-0.041 

-0.041 

-0 . 0 2 6 

-0.039 

0.660 

0.097 

0.021 

-0.008 

-0.01b 

-0.024 

-0.017 

-0.U22 

0.671 

0 . 0 7 J 

0.033 

0.004 

-0.00* 

-0.015 

-0.015 

-0.020 

0.691 

0. 046 

0.028 

0.014 

-0.001 

-0.008 

-0.008 

-0.013 

0.730 

0.016 

0.012 

0.008 

O.COi 

-0.00* 

-0.007 

-0.007 

0.750 

0.009 

0.007 

-0.031 

-0.002 

-O.OOc. 

-0 . 004 

-0.004 

0.769 

0.005 

0.003 

-0.002 

— 0 • ciO  3 

-0.003 

-j.OOb 

-0.004 

0.7c9 

0.004 

— 0 . 0 0 0 

-O.uOl 

-0.002 

-0.003 

-u . OOb 

-0.007 

0.3  Jo 

-0.003 

-0.004 

-0.004 

-0.004 

-0.0o7 

-0.009 

-0.011 

0.826 

-0.002 

-0.03 1 

-0.008 

-0 . 00  * 

-0.009 

-0.011 

-0.009 

i 
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Table  4.6 

TABULATED  DATA 

Case  No. 3 : Mach  number  0.90  Angle  of  incidence  0 

Upper/lower  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

0.167* 

0.250 

0.400 

0.600 

0.730 

0.850 

0.925 

CK= 

- 

- 

- 

- 

- 

- 

- 

CM= 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

x / c 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

o.oco 

0.005 

0.766 

0. 360 

0.714 

0.295 

0.699 

0.706 

0.674 

0.702 

0.010 

0.357 

0.207 

0.133 

0.118 

0.120 

0.110 

-0.149 

0.02  5 

0.299 

0.017 

-0.042 

-0.097 

-0.097 

-0.105 

-0. 106 

0.050 

0.201 

-0.081 

-0.174 

-0.219 

-0.241 

-0.231 

-0.244 

C.075 

0.119 

-0.134 

-0.235 

-0.289 

-0 . 27  8 

-0.292 

-0.283 

0.100 

0.066 

-0.156 

-0.255 

-0.323 

-0.309 

-0.334 

-0.316 

0.150 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

0.2C  0 

-0.076 

-0.246 

-0.355 

-0.431 

-0.480 

-0.442 

-0.480 

0.300 

-0.194 

-0.341 

-C.467 

-0.535 

-0.535 

-0.493 

-0.509 

0.400 

-0.256 

-0.338 

-0.455 

-0.409 

-0.338 

-0.333 

-0.409 

0.500 

-0.276 

-0.329 

-0.310 

-0.212 

—0.216 

-0.217 

-0.152 

O.e  0 

-0.260 

-0.244 

-0.164 

-0.130 

-0.132 

-0.117 

-0.046 

0.7  0 

-0.197 

-0.135 

-0.075 

-0.052 

-0.051 

— 0 . 0 3 3 

0.006 

0 • a . 0 

-0. 107 

-0.052 

0.004 

0.017 

0.015 

0. 036 

0.062 

0.9C0 

-0.032 

0.029 

0.072 

***** 

0.087 

0.099 

0.117 

0.950 

0.975 

O.Uo  1 
u.113 

0.114 

0.13d 

0.123 

0.122 

0.138 

0.156 

* Nominal  value  for  body/wing  junction 

NB  Pressure  measured  on  body,  see  Table  4.2 

Pressures  on  the  body 

* OEij 

0* 

±15  ± 30  * 45  ±60  ±75 

O 

O' 

+1 

/ 

X/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.268 

-0.162 

-0.165 

-0.164 

-0.167 

-0.153 

-0.162 

-0.164 

0.307 

-0.096 

-0.096 

-0.097 

-0.093 

-0.097 

-0.113 

-0.093 

0.366 

-C .014 

-0.014 

-0.013 

-0.015 

-3.016 

-0.019 

-0.018 

0.365 

-0.C01 

0.002 

-0.002 

-0.003 

-0.003 

-0.004 

-0.001 

0.405 

0.016 

0.014 

0.014 

0.012 

0.009 

0.007 

0.008 

0.424 

0.176 

0.035 

0.030 

0.028 

0.019 

0.020 

0.017 

0.444 

0. 060 

0.055 

0.048 

0.035 

0.037 

0.022 

0.025 

0 • 4o  3 

0.139 

0.117 

0.081 

0.057 

0.040 

0.030 

0.029 

0.4o2 

0.374 

0.160 

0.099 

0.05b 

0.039 

0.028 

0.026 

0.492 

0.202 

0.135 

0.084 

0.048 

0.032 

0.021 

0.018 

0.561 

0.066 

0.057 

0.051 

0.033 

0.021 

-0.000 

0.009 

0.510 

-0.032 

-0.012 

0.014 

0.010 

0.006 

-0.013 

0.002 

0.518 

-0.076 

-0.068 

-0.022 

-0.014 

-0.010 

-0.026 

-0.012 

0.527 

-0.142 

-0. 116 

-0.063 

-0.043 

-0.030 

-0.044 

-0.026 

0.536 

-0.194 

-0.154 

-0.100 

-0.067 

-0.049 

-0.074 

-0.041 

0.553 

-0. 256 

-0.219 

-0.153 

-O.UO 

-O.Obo 

-0.101 

-0.070 

0.571 

-0.276 

-0.247 

-0.191 

-0.147 

-0.116 

-0.111 

-0.095 

0.5  88- 

-0.260 

-0.237 

-0.195 

-0.151 

-0.124 

-0.099 

-0.107 

0.6C6 

-0.197 

-0. 185 

-0.160 

-0.134 

-0.111 

-0.076 

-0.096 

0.623 

-0.107 

-0.111  . 

-0.104 

-0.091 

-0.064 

-0.051 

-0.073 

0.641 

-0.032 

-0.037 

-0.051 

-0.050 

-0.051 

-0.023 

-0.051 

0.660 

0.111 

0.033 

0.001 

-0.011 

-0.020 

-0.013 

-0.022 

0.671 

0.092 

0.052 

0.020 

0.004 

-0.007 

-0.002 

-0.013 

0.691 

0.071 

0.049 

0.035 

0.017 

0.006 

0.004 

0.001 

0.730 

0.042 

-0 . COO 

0.027 

0.021 

0.017 

0.015 

0.011 

0.750 

0.030 

0.029 

0.024 

0.01b 

0.020 

0.014 

0.014 

0.769 

0.025 

O.022 

0.017 

0.017 

0.014 

0.014 

0.017 

0.769 

0.025 

0.019 

0.018 

0.017 

0.013 

0.007 

0.009 

0.8';6 

0.014 

0.013 

0.016 

0.011 

0.012 

0.00  6 

0.007 

0.828 

0.012 

-0.012 

0.0O6 

0.006 

0.008 

0.005 

0.008 

1)4- 1 3 


Table  4.7 

TABULATED  DATA 

Case  No. 4 : Mach  number  0.40  Angle  of  incidence  2.0° 

Upper  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

J.  167* 

~ • 2 5 J 

0 . «♦  'j  0 

G . 600 

0.750 

u.b5C 

0.925 

C!.'= 

0.133 

0.162 

0.172 

0.186 

0.191 

0.185 

0.165 

CH= 

-0.04f3 

-0  ,0‘r2 

-0.0^2 

-0.046 

-0.047 

-0.041 

-b’ 

KN 

C 

O 

1 

x/* 

vlP 

CP 

Cp 

CP 

*p 

Cp 

CP 

o . u * o 

^.313 

0*^33 

0 * <♦  5 7 

J.*t4** 

^.406 

0 • 4 1 3 

0 . 00  5 

-0.311 

-0.4**9 

O.olO 

J • G<tb 

-0  • <r  1 5 

-O.b^b 

-C • 3 54 

- J. 553 

— <j  • 5 7 b 

-0.574 

0.025 

- 0 • 0 *t  2 

-0.^63 

-C.b2b 

-0.577 

-0.5 7 o 

—J.59b 

-0.59a 

0.050 

-‘J  • 1 H 3 

- •_  . h b 6 

- 0 . t>  1 1 

-0.53b 

-0.55u 

-0.554 

-0.55a 

0.075 

-J»l37 

-C.*17 

-U.A36 

— 0 . 5 C 9 

-J.5u2 

-0 • b2  2 

-0.507 

0.  1*0 

J i y 

-0. Jd9 

-0.^b6 

— 0 . *♦  a 1 

—0.47b 

-0 . 49c> 

-0.47b 

C.  150 

— C . 2 4 3 

***** 

***** 

* * * * * 

***** 

***** 

* * ft*  X 

0.2*0 

-*.253 

-*,  • 3<+  7 

-C  .<tC5 

-0.415 

—0.44b 

-t .404 

— 0 . 4G  2 

0 . 3 jO 

-0.277 

- o • 3 ^ 

-0 • 3 74 

-0 .37b 

-:.3*2 

-w  . 37o 

-0.354 

0 . 4 .0 

-0.251 

-J  • 2 d 

- 0 • b C 6 

-0  « bio 

- J . 3c  1 

-u. 304 

-0 . 2 a 5 

0 . 5cO 

-0.22  5 

-J.22? 

-0 • ^ 3b 

-0.235 

— l* . 2 3 o 

—0. 22b 

-0.2*7 

0.6*0 

-*  • 1 a 2 

-3.171 

-0.172 

-0. Ib7 

-0.171 

-0.153 

***** 

0.7*0 

-0.13* 

--••117 

— 0 • i *j  7 

-o . 10b 

- J • 104 

-0.094 

-0.076 

O.ScO 

-0.09* 

- *>  • 0 b b 

— 0 . O *t  b 

“ C . b 

— j . C 5 J 

-U.037 

-0.024 

o.  *co 

— J . 0 4 b 

— v/  • 0 0 7 

0 • 0 1 0 

***** 

0.013 

0.017 

0.C31 

0.  950 

u.035- 

0.051 

0 . o A b 

0.05  0 

0.O6V 

0 . 0 60 

C.  <75 

L • 0 b <£ ' 

0 • G 7 6 

* Nominal  value  for  body/wing  junction 

NB  Pressure  measured  on  body,  see  Table  4.2 

Pressures  on  the  body 

4>  -20 

* 

15  3 . 45  60  75 

90 

/ 

A / .. 

CP 

gp  Cr  Cp  v-P  CP 

CP 

0 • a 6 fe 

-0 . 1 2 a 

-*.134 

-0 • 1 36 

-0.134 

- j.  137 

-* .136 

-0.136 

0.3*7 

-0.093 

-C.095 

-0.0*7 

— G . J9b 

— j . 0 9 7 

-0  » o9 fa 

-0.095 

0.366 

-0.051 

— 0 . * 5 2 

-0.057 

-0.C52 

- * • 0 5 6 

—6.060 

-C.055 

0. 3a5 

-0 • 04 1 

-0.03* 

-C .046 

-0.*49 

-O.050 

— 0 . J 5 a 

-0.050 

0 . - v.  5 

-0.029 

-0.03.: 

-0.C36 

-0.042 

—0 .046 

-U.04  7 

-0.047 

0.424 

— * . 0 1 4 

- j.02  1 

-0.031 

-0.037 

-0.041 

-0.043 

-0.044 

0.4*4 

1 .00* 

— j . G 1 b 

-0.029 

-C.C36 

-0.045 

-0.049 

-0.046 

0.463 

J . * 5* 

.'•0*7 

— 0 .0  50 

-0.U44 

-0.048 

-0.049 

-0.G49 

0 . 4 6 2 

0 . 2 6 2 

—0.00* 

-0.0*9 

— C . 0 5 a 

-0.05b 

-0.056 

-0.056 

0.4*2 

-0.14* 

-o.0a2 

-U.C75 

- J.070 

- J.Oo* 

-0.059 

-0.059 

0.5*1 

— 0 . 2 1 0 

-C. 145 

-0.09b 

-0 . 0 76 

- J.0&6 

-0 . 06b 

-0.063 

0.510 

-0.246 

-0.  1 1)6 

-0.116 

-0.0*0 

—J.070 

— 0 . 0 7 2 

-0.063 

0.5  16 

-0.253 

-0.207 

-0.140 

-0.100 

- 1.079 

-*•07  2 

—0.06b 

0.527 

-0.274 

-0.223 

-0.150 

-0.10b 

-J.0S4 

—0.08a 

— J . * 7 2 

0.571 

- j . 22  5 

-0.197 

-0.151 

-0.113 

-0.095 

—0.07a 

-0.C77 

o.5ca 

-0. 163 

-0. 1 70 

-0.135 

-0.100 

- j . oa  3 

-0.072 

-0.077 

0.5*6 

— 0 . 1*6 

-0.136 

-0.106 

-0.092 

-o.oao 

-0.064 

-0.066 

0.623 

-0.094 

-0.0  95 

— 0 . Go  7 

-0.O77 

-0.07  1 

-O.057 

-0.057 

0.64  1 

-0.04  7 

-0.054 

-0 • 06  3 

—0.060 

-O.Obl 

-0.054 

-0.054 

0.6fcO 

0.072 

-*.011 

-0.039 

-0.047 

-0.05 1 

-0.046 

-0.044 

0.671 

O.C40 

-0.002 

-0.029 

— 0 . U4 1 

-0.0 45 

-0 . 044 

-0.047 

O.ovl 

0.019 

-0.001 

-0.021 

-0.034 

—0.03* 

—0.032 

-0.041 

0 . 7 lO 

-0.007 

-0.015 

-0.016 

-0.029 

-0.031 

-0.039 

-C.036 

0.750 

-O.Olo 

0.002 

-0.020 

-0.030 

-0.034 

-O.034 

-0.033 

0. 7o9 

-O.ole 

-0.02 1 

-0.026 

-0.031 

-0.031 

-0.031 

-0.036 

0. 7 a 9 

- u . 0 1 0 

- 0 . 0 1 9 

-0.024 

-0.02a 

-0.037 

-0.033 

-0.034 

0 . a 5 a 

-J.023 

- J.024 

-0.C32 

—0. 032 

-0.034 

-0.026 

-0.036 

O.c.a 

-J.032 

— * . 0 6fa 

-0.032 

-0.033 

-0.031 

-0.035 

-0.031 

It4  14 


Table  4.7  (continued) 

TABULATED  DATA 

Case  No. 4 : Mach  number  0.40  Angle  of  incidence  2.0° 

Lower  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

j • 1 e>  7* 

o»^:6u 

0 • 4 u 0 

J . 600 

0.750 

J • b 50 

0.925 

CK= 

0.133 

0.132 

0.172 

0.186 

0.191 

0.133 

0.165 

CM= 

-0.0*0 

-0.0^2 

-O.OA2 

-0.0L6 

-0.047 

-".041 

-0.034 

<.p 

CP 

CP 

CP 

0 P 

CP 

CP 

0.0  JO 

O.60C 

0.4  74 

0.460 

-.406 

u • 4 5 0 

0.520 

0 • GO  5 

0.617 

C . 52  5 

0 . 0 i 0 

o • 3a2 

0.377 

0.415 

0.433 

0.419 

0.414 

0.025 

j • i 8 7 

. . lcl 

0 • 1 o9 

0.^02 

J . 2 C 1 

0 • 2 0 - 

0.197 

0.050 

0*^01 

' .0  6^ 

0.043 

0 • 0 6 2 

J • 0 7 2 

o . 0 6 d 

C . 0 5 3 

0.U75 

C • 1 2 9 

- j • 0 0 3 

-0.026 

— 0 . 0 1 1 

0 . 0 1 1 

-O.007 

-0.O05 

0 . 1 (,  0 

0 • 0 8 6 

-o • 0 30 

-0.054 

—0 .047 

-J.036 

-0.041 

-0.047 

0.1:0 

J • 0 1 2 

* * # * * 

***** 

***** 

***** 

***** 

***** 

0.2-0 

-0  • J '£  H 

-U. Iu9 

-0.141 

-0.132 

-0.1-2 

-0.121 

-0.142 

0.4-0 

-0  • U9 

-0.157 

-0.179 

-0.164 

-0.169 

— 0 . 1 6 tt 

-0 . 167 

0.4CO 

-o.  1 V> 

. 139 

-0.154 

-0.146 

-0. 1 5p 

-0.144 

-0.154 

0 • 5u0 

- 0 • 1 0 3 

-0.117 

-0.119 

-0.113 

-0.111 

-0.111 

-0.121 

O.bOO 

— C • 0 9 1 

- j • 0 3 5 

-0.066 

—0.076 

-0.074 

-0.072 

***** 

0.7'jO 

- J • 06  7 

— G . 0 D j 

-0.646 

-0.040 

-0.036 

***** 

-0.041 

0 • 6 j} 

— J • 

-0.01c 

-0.009 

-0.OC3 

-0 . Oo  6 

-0 . 003 

-0.002 

G . 400 

• 0 • 0 1 6 

0.018 

0.031 

***** 

j . 0 3 3 

0 . o 3 5 

0.C39 

0 • i 5 0 

0.095 

0.062 

O.oo5 

0.060 

0 • 059 

0.060 

0.475 

0 • 0 70 

0 . 0 c 0 

* Nominal 

value  for  body/wing  junction 

NB  Pressure  measured 

on  body,  see 

Table  4. 

,2 

Pressures 

on  the  body 

* DEO 

0* 

-15 

-30 

-45 

-60 

-75 

-90 

X/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.268 

-0.129 

-0. 126 

-0.125 

-0.119 

-0.116 

-0.115 

-0.115 

0.307 

-0.093 

-0.069 

-0.086 

-0.076 

-0.0b4 

-0.079 

-0.079 

0.366 

-0.043 

-0.043 

-0.037 

-0.040 

-O.033 

-0.032 

-0.036 

0. 3e5 

-0.035 

-0.030 

-0.029 

-0.029 

-0.026 

-0.024 

-0.023 

0.405 

-u.026 

-0.019 

-0.017 

-0.017 

-0.020 

-0.016 

-0.018 

0.424 

-U.008 

-0.004 

-0.002 

-0.005 

-0.009 

-0.010 

-0.011 

0.444 

0.004 

O.007 

0.006 

-0.002 

-0.007 

-O.012 

-0.013 

0.463 

0.058 

0.056 

0.025 

0.009 

-0.000 

-0.010 

-0.005 

0.462 

0.271 

0.124 

0.043 

0.015 

0.001 

-0 . 00  3 

-0.O06 

0.492 

0.201 

0.117 

0.C40 

0.014 

-0.001 

-0.003 

-0.007 

0.501 

0.066 

0.069 

0.029 

0.009 

0.001 

-0.00b 

-0.007 

0.510 

0.011 

0.022 

0.014 

0.004 

-0.002 

-0.009 

-0.006 

0.516 

-0.025 

-u.017 

-0.005 

-0.004 

-0.004 

-0.009 

-0.008 

0.527 

-0.072 

-0.049 

-0.021 

-0.011 

-0.009 

-0.020 

-0.011 

0.571 

-0.106 

-0.061 

-0.057 

-0.031 

-0.025 

-0.021 

-0.018 

0.5B8 

-0.092 

—0 .074 

-0.050 

-0.025 

-0.020 

-0.020 

-0.02 1 

0 . 6 -j  6 

-0.068 

-0.055 

-0.040 

-0.030 

-0.024 

-u . 0 1 6 

-0.018 

0.623 

-0.041 

-0.037 

-0.032 

-0.022 

- 0.021 

-C.013 

-0.011 

0.641 

-0.017 

-0.013 

-0.019 

-O.ol9 

-0.017 

-0.015 

-0.013 

0.660 

0.071 

0.010 

-0.007 

-0.010 

-0.014 

-0.014 

-0.005 

0.671 

0.040 

0.012 

-0.003 

-O.O06 

-0.012 

-0.015 

-0.012 

0.691 

0.014 

0 . 0 0 6 

0.005 

-0.00b 

-0.010 

-0.011 

-0.010 

0.730 

— 0 . 00  5 

-0.007 

-0.003 

-0.011 

-0.009 

-0.011 

-0.013 

0.750 

-0.015 

-0.011 

-0.014 

-0.024 

-0.016 

-0.018 

-0.016 

0.769 

-0.014 

-0.015 

-0.020 

-0.014 

-0.017 

-0.016 

-0.020 

0.789 

-0.019 

-0.016 

-0.C21 

-0.017 

-0.014 

—0.022 

-0.028 

0.608 

-0.022 

-0.026 

-0.026 

-0.026 

—0.023 

-0.018 

-0.022 

0.828 

-0.026 

-0.008 

-0.024 

-0.020 

-0.015 

-0.035 

-0.019 
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Table  4.8 

TABULATED  DATA 

Case  No. 5 : Mach  number  0.80  Angle  of  incidence  2.0° 

Upper  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

0.16  7* 

0.250 

0.400 

0.600 

0.750 

0.e50 

0.925 

CN= 

0.177 

0.1 8A 

0.206 

0.224 

0.229 

0.230 

0.201 

CM= 

-0.062 

-0.051 

-0.052 

-0.052 

-0.051 

-0.047 

-0.032 

A/C 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

o.oco 

0 . 66 2 

0.578 

0.573 

0.565 

0.513 

0.520 

O.OOb 

-0.093 

-0.256 

0.010 

0.171 

-0.244 

-0.400 

-0.472 

-0.476 

-0.519 

-0.541 

0.025 

0.07b 

-0.386 

-0.499 

-0.624 

-0.619 

-U.e63 

-0.707 

0.05° 

-0.044 

-0.406 

-0.555 

-0.645 

-0.681 

-0.705 

-0.753 

0.075 

-0.125 

-U.416 

-0.557 

-0.644 

-0.638 

-0.690 

-0.705 

0.100 

-0.170 

-0.407 

-0.536 

—0.624 

-0.616 

-0.670 

-0.675 

0.130 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

0.2  00 

-0.271 

-0.426 

-0.518 

-0.592 

-0.603 

-0 . 624 

-0.652 

0.300 

-0.350 

-0.444 

-0.514 

-0.519 

— J • 524 

-0.520 

-0.466 

0.400 

-0.355 

-0.379 

-0.407 

-0.399 

—0.406 

-0.371 

-0.323 

0.500 

-0.313 

-0.302 

-0.299 

-0.c82 

-0.275 

-0.254 

-0.212 

0.6  JO 

-0.254 

-0.220 

-0.204 

-0.182 

-0.177 

-0.148 

-0.113 

0.700 

-0.193 

-0 . 144 

-0.116 

-0.098 

-0.090 

-U.07 1 

-0.045 

0.800 

-0.119 

—0. 066 

-0.034 

-0.022 

-0.020 

U.002 

0.014 

0.900 

-0.048 

0.010 

0.038 

0.063 

0.056 

0 . 064 

0.073 

0.950 

0.058 

0.085 

0.083 

0.094 

0.105 

0.103 

0.975 

0.092 

0.109 

* Nominal  value  for  body/wing  junction 

NB  Pressure  measured  on  body,  see  Table  4.2 

Pressures 

on  the  body 

* DEG 

0* 

15 

30 

45 

60 

75 

90 

x'/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.268 

-0.146 

-0.154 

-0.153 

-0.151 

-0.151 

-0.154 

-0.157 

0*307 

-0.098 

-0.101 

-0.102 

-0.096 

-0.100 

-0.099 

-0.100 

0.366 

-0.031 

-0.032 

-0.031 

-0.029 

-0.036 

-0.031 

-0,035 

0.385 

-0.018 

-0.018 

-0.024 

-0.025 

-0.025 

-0.025 

-0.024 

0.405 

-0.006 

-0.008 

-0.011 

-0.013 

-0.017 

-0.017 

-0.018 

0.424 

0.051 

0.007 

-0.001 

-0.007 

-0.013 

— 0 . J 1 4 

-0.015 

0.444 

0.034 

0.023 

0.010 

-0.007 

-0 .012 

-0.019 

-0.017 

0.463 

0.102 

0.063 

0.019 

-0.002 

-0.017 

-0.023 

-0.021 

0.482 

0.321 

0.070 

-0.001 

-0.024 

-0.032 

-0.034 

-0.040 

0.492 

-0.044 

-0.024 

-0.038 

-0.044 

-0.045 

-0.046 

-0.046 

0.501 

-0.170 

-0.116 

-0.083 

-0.065 

-0.057 

-0.067 

-0.056 

0.510 

-0.248 

-0.181 

-0.121 

-0.089 

-0.075 

-0.079 

-0.063 

0.518 

-0.271 

-0.210 

-0.162 

-0.113 

-0.088 

-0.089 

-0.076 

0.527 

-0.318 

-0.262 

-0.192 

-0.130 

-0.104 

-0.101 

-O.Cb7 

0.536 

-0.350 

-0.282 

-0.213 

-0.150 

-0.116 

-0.114 

-0.095 

0.553 

-0.356 

-0.300 

-0.232 

-0.165 

-0.133 

-0.121 

-0.109 

0.571 

-0.313 

-0.273 

-0.226 

-0.169 

-0.140 

-0.115 

-0.113 

0.588 

-0.254 

-0.232 

-0.190 

-0.148 

-0.131 

-0.100 

-0.112 

0.606 

-0.193 

-0.175 

-0.156 

-0.131 

-0.113 

-0.085 

-0.097 

0.623 

-0.120 

-0.120 

-0.112 

-0.100 

-0.092 

-0.064 

-0.080 

0.641 

-0.048 

-0.055 

-0.070 

-0.070 

-0.068 

-0.052 

-0.066 

0.660 

0.094 

0.010 

-0.025 

-0.039 

-0.046 

-0.039 

-0.045 

0.671 

0.071 

0.026 

-0.008 

-0.027 

-0.034 

-0.029 

-0.039 

0.691 

0.049 

0.020 

0.004 

-0.014 

-0.02  1 

-0.010 

-0.027 

0.730 

0.022 

0.012 

0.004 

-0.004 

-0.015 

-0.012 

-0.016 

0.750 

0.010 

0.007 

0.034 

-0.010 

-0.006 

-0.011 

-0.011 

0.769 

0.006 

0.002 

-0.005 

-0.006 

-0.008 

-0.009 

-0.013 

0.789 

0.008 

-0.002 

-0.003 

-0.007 

-0.003 

-0.014 

-0.012 

0 * 8GB 

-0.001 

0.003 

-0.009 

-0.00b 

-0.010 

-0.015 

-0.015 

0.828 

-0.004 

-0.076 

-0.013 

-0.011 

-0.010 

-0.011 

-0.012 
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Table  4.8  (continued) 

TABULATED  DATA 

Case  No. 5 : Mach  number  0.80  Angle  of  incidence  2.0° 

Lower  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

0.167* 

0.250 

0.400 

CN= 

0.177 

'0.184 

0.206 

CM= 

-0.062 

-0.051 

-0.052 

X/C 

CP 

CP 

CP 

0.000 

0.647 

0.582 

C.005 

0.546 

0.549 

C.010 

0.389 

0.4  14 

0.400 

0.025 

0.356 

0.209 

0.203 

0.050 

0.280 

0.071 

0.052 

0.075 

0.204 

U.009 

-0.028 

0.100 

0.150 

-0.025 

-0.066 

0.150 

***** 

***** 

***** 

0.200 

0.005 

-0.125 

-0.173 

0 . 3 uO 

-0.093 

-0.198 

-0.225 

0.400 

-0.132 

-0.184 

-0.196 

C.5c0 

-0.133 

-0.153 

-0.150 

0.6u0 

-0. 112 

-0.110 

-0.103 

0.7CO 

— 0.086 

—0.066 

-0.047 

O.tJGO 

-0.044 

-0.020 

0.006 

0.9C0 

-0.005 

0.031 

0.056 

0.950 

0.067 

0.090 

0.975 

0.092 

0.111 

0.600 

0.750 

0.650 

0.925 

0.224 

0.225 

0.230 

0.201 

-0.052 

-0.051 

-0.047 

-0.032 

CP 

CP 

CP 

CP 

0.572 

0.568 

u.541 

0.596 

0.426 

0.466 

0.452 

0.450 

0.208 

0.250 

0.241 

0.234 

0.061 

0.086 

0.089 

0.072 

-0.023 

0.017 

-0.003 

0.001 

-0.070 

-0.042 

—0 .044 

-0.050 

***** 

***** 

***** 

***** 

-0.174 

-0.178 

-0.147 

-0.190 

-0.230 

-0.217 

-0.212 

-0.235 

-0.190 

-0.194 

-0.185 

-0.213 

-0. 145 

-0.137 

-0.137 

-0.152 

-0.088 

-0.091 

—0 .082 

-0.064 

-0.037 

-0.037 

-0 .033 

-0.034 

0.013 

0.008 

0.015 

0.014 

0.07o 

0.062 

0.065 

0.067 

0.  102 

0.092 

0.103 

0.097 

* Nominal  value  for  body/wing  junction 
NB  Pressure  measured  on  body,  see  Table  4.2 

Pressures  on  the  body 


4 DEG  0*  -15  -30 


X/L 

CP 

CP 

CP 

0.266 

-0.145 

-0.149 

-0.144 

0.307 

-0.097 

-0.096 

-0.095 

0.366 

-0.029 

-0.026 

-0.025 

0.385 

-0.016 

-0.013 

-0.015 

0.405 

-0.004 

-0.002 

-0.000 

0.424 

0.070 

0.017 

0.015 

0.444 

0.035 

0.036 

0.031 

0.463 

0.107 

0.097 

0.067 

0.482 

0.332 

0.189 

0.096 

0.492 

0.280 

0.177 

0.097 

0.501 

0.150 

0.117 

0.079 

0.510 

0.056 

0.056 

0.054 

0 . 5 1 0 

C.006 

0.003 

0.027 

. 

-0.055 

-0.037 

-0.002 

.5  36 

-0.098 

-0.064 

-0.026 

• 553 

-0.132 

-0.102 

-0.056 

.»M 

-0.133 

-0.106 

-0.071 

.1  >1 

-9.111 

-0.094 

-0.070 

j.t  6 

-0.086 

-0.071 

-0.057 

. .4*  3 

—0.044 

-0.041 

-0.040 

. - ft  k 

.005 

-0.006 

-0.017 

• O'*  » 

u*033 

0.008 

0 . 0 3 8 

0.017 

• 050 

0.033 

0.023 

1 * 

J.017 

0.016 

9«c  la 

. -1. 

-0.009 

■ • >#* 

• 006 

0.004 

• JC  • 

. 

0.006 

. C 1 1 

. 1 

.jib 

- . 6 

-45  -oO  -75  -90 


CP 

CP 

CP 

CP 

•0.142 

-0.126 

-0.138 

-0.136 

•0.086 

-0.092 

-0.090 

-0.069 

•0.043 

-0.026 

-0.022 

-0.023 

•0.012 

-0.013 

-0.011 

-0.010 

0.C01 

-0.001 

-0.002 

-C.001 

0.016 

0.011 

0.012 

0.009 

0.024 

0.021 

0.013 

0.015 

0.046 

0.029 

0.024 

0.021 

0.056 

0.039 

0.026 

0.023 

0.057 

0.034 

0.025 

0.021 

0.051 

0.031 

0.017 

0.018 

0.037 

0.025 

0.012 

0.019 

0.024 

O.Olo 

0.007 

0.010 

0.007 

0.006 

-0.001 

0.005 

•0.007 

-0.002 

-0.011 

-0.000 

0.030 

-0.016 

-0.021 

-0.011 

0.044 

-0.029 

-0.023 

-0.018 

0.041 

-0.031 

-0.020 

-0.022 

•0.036 

-0.030 

-O.Olo 

-0.020 

0.027 

-0.024 

-0.010 

-0.017 

0.011 

-0.014 

-0.005 

-0.012 

0.004 

-0.003 

-0.001 

-0.001 

0.009 

0.002 

0.002 

-0.000 

0.013 

0.006 

0.011 

0.003 

0.012 

0.007 

-0.000 

0.005 

0.005 

0.007 

0.004 

0.005 

0.005 

0.003 

0.006 

0.003 

0.009 

-0.000 

0.001 

0.007 

0.002 

0.002 

-0.004 

-0.000 

0.005  ' 

-0.003 

-0.011 

-0.003 
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Table  4.9 


TABULATED  DATA 


Case  No. 

6 : Mach 

number  0. 

90  Angle  of  incidence  1.0° 

Upper  surface 

Pressures  on  the 

wing  and 

at  the  wing/body  junction 

n 

0.167* 

0.250 

0.400 

0.600 

0.750 

0.850 

0.925 

CN= 

0.127 

0.139 

0.149 

0.174 

0.185 

0.178 

0.150 

CM= 

-0.055 

-0.050 

-0.047 

-0.047 

-0.045 

-0.037 

-0.024 

x/c 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.000 

0.751 

0.688 

0.680 

0.674 

0.634 

0.653 

0.005 

0.184 

0.089 

0.010 

0 • 2 34 

0.027 

-0.063 

-0.104 

-0.127 

-0.153 

-0.143 

0.025 

0.219 

-C. 146 

-0.216 

-0.304 

-0.327 

-0.355 

-0.374 

0.050 

0.116 

-0.215 

-0.327 

-0.397 

-0.453 

-0.460 

-0.497 

0.075 

0.036 

-u.253 

-0.370 

-0.443 

-0.471 

-0.494 

-0.507 

O.KO 

-0.018 

-0.261 

-0.373 

-0.456 

-0.464 

-0.514 

-0.509 

0.15Q 

***** 

***** 

***** 

***** 

***** 

***** 

***** 

0.2C0 

-0.152 

-C.331 

-0.452 

-0.614 

-0.700 

-0.684 

-0.700 

0.300 

-0.264 

-0.419 

-0.555 

-0.655 

-0.728 

-0.769 

-0.788 

0.400 

-0  • 32  o 

-0.42  1 

-0.575 

-0.753 

-O.83o 

-0.717 

-0.607 

0.500 

-0.358 

-0.404 

-0.540 

-0.310 

-0.244 

-0.191 

-0.167 

0.6^0 

-0.353 

-0.331 

-0.219 

-0.126 

-0.114 

-0.079 

-0.027 

0.700 

-0.307 

-0. 197 

-0.090 

-0.045 

-0.036 

-0.003 

0.032 

0.300 

-0.15o 

-0.075 

-0.001 

0.021 

0.027 

0.054 

0.076 

0.400 

-0 .05^ 

0.020 

0.071 

***** 

0.094 

0.107 

0.122 

0.950 

0.081 

0.113 

0.118 

0.128 

0.137 

0.158 

G.97S 

0.113 

0.134 

* Nominal 

value  for  body/wing  junction 

NB  Pressure  measured  on  body,  see  Table 

4.2 

Pressures 

on  the  body 

♦ DEo 

0* 

15 

30 

45 

60 

75 

90 

/ 

X/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.268 

-0.167 

-0.171 

-0.166 

-0.175 

-0.133 

-0.166 

-0.166 

0.3C7 

-0.096 

-0.099 

-0.097 

-0.096 

-0.096 

-0.159 

-0.095 

0. 3' 6 

0.043 

##### 

***** 

-0.015 

***** 

***** 

ft#### 

0. 3o5 

-0.003 

0.053 

-0.005 

ft#  ### 

-0.008 

-0.008 

-0.005 

0.4C5 

0.012 

0.010 

0.012 

0.008 

0.004 

0.002 

0.003 

0.424 

0.213 

0.031 

0.026 

0.025 

0.014 

0.015 

0.012 

0.444 

***** 

***** 

0.042 

***** 

0.030 

***** 

***** 

U.463 

0.138 

0.107 

0.070 

0.045 

0.027 

0.019 

0.017 

0.482 

0.355 

0.148 

0.075 

0.036 

0.020 

0.011 

-0.002 

0.492 

0 • 1 1 0 

0.079 

0.048 

0.01b 

0.006 

0.001 

-0.002 

0.5  01 

-0.018 

0.051 

0.008 

-0.003 

-0.007 

-0.027 

-0.015 

0.510 

-0.113 

-0.080 

-0.035 

-0.029 

-0.025 

-0.044 

-0.022 

0.516 

-0. 152 

-0. 136 

-0.091 

-0.059 

-0.045 

-0.060 

-0.042 

0.527 

-0.212 

-0.180 

-0.119 

-0.092 

-0.067 

-0.024 

-0.060 

0.536 

-0.264 

-0.217 

-0.155 

-0.  116 

-0.090 

-0. 1 18 

-0.076 

0.553 

-0.32b 

-0.289 

-0.213 

-0. 165 

-0.135 

-0.156 

-0.113 

0.571 

-0.357 

-0.319 

-0.259 

-0.213 

-0.176 

-0.176 

-0.148 

0.5e8 

-0.353 

-0.340 

-0.264 

-0.226 

-0.196 

-0.165 

-0.167 

0.606 

-0.307 

-0.292 

-0.261 

-0.216 

-0.130 

-0.125 

-0.159 

0.623 

-0.158 

-0.163 

-0.163 

-0. 145 

-0.136 

-0.081 

-0.117 

0.641 

-0.051 

-0.062 

-0.079 

-0.081 

-0.083 

-0.046 

-0.084 

0.660 

0.105 

C.023 

-0.013 

-0.030 

-0.040 

-0.029 

-0.040 

0.671 

0.  140 

####* 

0.009 

-0.010 

-0.023 

-0.014 

-0.030 

0.691 

0.070 

-0.028 

0.027 

0.006 

-0.005 

0.020 

-0.011 

0.730 

ft**## 

0.032 

-0.026 

0.016 

-6.225 

-0.027 

***** 

0.750 

***** 

####* 

-0.028 

-0.029 

***** 

2.253 

0.769 

0.020 

##### 

##### 

***** 

0.050 

0.009 

***** 

0.789 

0.025 

0.014 

0.013 

0.014 

0.009 

0.004 

0.004 

0.308 

0.014 

0.014 

0.011 

0.003 

0.010 

-0.002 

0.003 

0.828 

0.011 

0.004 

0.005 

0.008 

0.005 

0.006 
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Table  4.9  (continued) 

TABULATED  DATA 

Case  No. 6 : Mach  number  0.90  Angle  of  incidence  1.0° 

Lower  surface 

Pressures  on  the  wing  and  at  the  wing/body  junction 


n 

0.16  7* 

0.250 

0.400 

0.600 

0.750 

0.850 

0.925 

CN= 

0.127 

0.139 

0.149 

0.174 

0.185 

0.178 

0.150 

CM= 

-0.055 

-0.050 

-0.047 

-0.047 

-0.045 

-0.037 

-0.024 

X/C 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.000 

0.742 

0.693 

0.678 

0.686 

0.654 

0.686 

0.005 

0.499 

0.450 

0.010 

0.394 

0.355 

0.291 

0.296 

0. 306 

0.313 

0.291 

0.025 

0.357 

0.157 

0.105 

0.077 

0.088 

0.096 

0.092 

0.050 

0.279 

0.037 

-0.042 

-0.060 

-0.066 

-0.045 

-0.058 

0.075 

0. 19o 

-O.026 

-0.115 

-0.140 

-0.123 

-0.119 

-0.117 

0.  ICO 

0.146 

-0.061 

-0.148 

-0.183 

-0. 182 

-u.  1 ,5 

-0.163 

0.150 

***** 

***** 

***** 

***** 

***** 

Ik  * Ik  it  #> 

***** 

0.200 

-0.009 

-0.161 

-0.263 

-0.299 

-0.327 

-0.273 

-0.321 

0.300 

-0.127 

-0.262 

-0.351 

-0.358 

-0.355 

-0.342 

-0.371 

0 . 400 

-0. IBS 

-0.266 

-0.321 

-0.273 

-0.285 

-u.267 

-0.361 

0.500 

-0.205 

-0.215 

-0.223 

-0.191 

-0.193 

-0.194 

-0.180 

0.6  00 

-0.183 

-0.170 

-0.136 

-0.110 

-0.116 

-0.113 

-0.063 

0.700 

-0. 140 

-0.102 

-0.061 

-0.039 

-0.040 

-0.034 

-0.003 

0.8C0 

-0.075 

-0.035 

0.010 

0.C24 

0.019 

U.033 

0.053 

0 . 9 C 0 

-0.020 

0.035 

0.073 

***** 

0.0e7 

0.094 

0.110 

0.950 

0.081 

0.115 

0.127 

0.122 

0.  144 

0.136 

0.97? 

0.110 

0.137 

* Nominal 

value  for  body/wing  junction 

NB  Pressure  measured 

on  body,  see 

Table  4. 

.2 

Pressures 

on  the  body 

♦ CLO 

0* 

• 1 5 

-30 

-45 

-60 

-75 

-90 

X/L 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

0.268 

-0.163 

-0.165 

-0.163 

-0.162 

-0.141 

—0. 161 

-0.161 

0.307 

-0.096 

-0.098 

-0.097 

-0.093 

-0.096 

-0.121 

-0.094 

0.366 

-0.012 

-0.015 

-0.011 

-0.014 

-0.013 

-0.017 

-0.016 

0.385 

-0.003 

0.002 

-0.001 

-0.001 

-0.001 

-0.000 

0.001 

0.4C5 

0.016 

6.014 

0.015 

0.014 

0.012 

0.011 

0.011 

0.424 

0.167 

0.036 

0.034 

0 . 0 32 

0.026 

0.026 

0.C23 

0.444 

0.061 

0.056 

0.054 

0.C42 

0.044 

0.031 

0.033 

0.463 

0.140 

0.124 

0.091 

0.068 

0.051 

0.042 

0.039 

0.482 

0.366 

0.205 

0.122 

0.076 

0.056 

0.044 

0.038 

0.492 

0.279 

0.180 

0.117 

O.C72 

0.053 

0.040 

0.037 

C.501 

0.14o 

0.112 

0.090 

0.061 

0.046 

0.025 

0.031 

0.510 

0.043 

0.045 

0.059 

0.042 

0.034 

0 . 0 1 4 

0.027 

0.518 

-0.009 

-0.014 

0.026 

0.021 

0.02  1 

O.003 

0.014 

0.527 

-0.074 

-0.058 

-C.014 

-0.009 

0.004 

-0.010 

0.004 

0.536 

-0.126 

-0.096 

-0.046 

-0.026 

-0.011 

-u.035 

-0.008 

C.553 

-0.187 

-0.158 

-0.097 

-0.065 

-0.043 

-0.056 

-0.032 

0.571 

-0.204 

-0.181 

-0.125 

-0.094 

-0.067 

-0.063 

-0.050 

0.588 

-0.182 

-0.164 

-0.126 

-0.096 

-0.074 

-0.057 

-0.063 

0 . 606 

-0.140 

-0.126 

-0.105 

-0.086 

—0.066 

-0.045 

-0.054 

0.6c3 

-0.075 

-0.076 

-0.071 

-0.060 

-0.052 

-0.026 

-0.042 

0.641 

-0.020 

-0.021 

-0.031 

-0.030 

-0.029 

-0.008 

-0.027 

0.660 

0.107 

0.039 

0.C1  1 

0.002 

-0.005 

-0.000 

-0.006 

O.o7  1 

0.093 

0.053 

0.027 

0.013 

0.007 

0.010 

-0.O0C 

0.691 

0.072 

0.052 

0.042 

0.024 

0.017 

0.023 

0.011 

0. 7 aO 

0.041 

0.037 

0.031 

0«C2o 

0.022 

-0.006 

0.016 

0.750 

0.029 

0.030 

0.027 

0.021 

0.023 

0.018 

0.018 

0.769 

0.025 

0.023 

0.021 

0.020 

0.019 

0.016 

0.017 

0.789 

0.024 

0.020 

0 . 0 1 9 

0.019 

0.016 

0.011 

0.014 

0 « 9o8 

0.016 

0 • C 1 4 

0.016 

0.011 

0.015 

0.014 

0.012 

0.8io 

0.014 

0.014 

0.011 

0.010 

0.012 

O.005 

0.012 

Body-wing 

junction 


Fig  4.2  Pressure  distribution  on  the  wing  for  M 


Fig  4.4  Pressure  distribution  on  the  wing  for  M 


Pressure  distribution 


Pressure  distribution  along  the  body  for  M 
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5.  PRESSURE  DISTRIBUTIONS  MEASURED  ON  AN  NASA 
SUPERCRITICAL-WING  RESEARCH  AIRPLANE  MODEL 

by 

C.  D.  Harris  and  D.  W.  Bartlett 

National  Aeronautics  and  Space  Administration 
Langley  Research  Center 
Hampton,  Virginia  23665 


5.1  INTRODUCTION 


The  data  presented  in  this  contribution  were  obtained  in  the  NASA  Langley 
8-Foot  Transonic  Pressure  Tunnel  on  a supercritical-wing  research  airplane  to  provide 
a smooth  area  distribution  and  consequently  a high  drag-rise  Mach  number.  Measurements 
were  made  with  and  without  area-rule  additions;  only  data  for  the  former  are  included 
in  this  compilation.  Tabulated  data  is  given  for  5 Mach  numbers  ranging  from  0.50  to 

0.99  and  for  four  or  five  angles  of  attack  at  each  Mach  number. 

5.2  DATA  SET 


1 .  General  Description 

1.1  Model  Designation  or  Name 

1.2  Model  Type  (e.g..  Full  Span 
Wing-Body,  Semi-Span  Wing) 

1.3  Design  Requirements/ 
Conditions 

1.4  Additional  Remarks 


2 .  Model  Geometry 

2.1  Wing  Data 


TF-8A  Supercritical  Wing  Research  Airplane 
Model 

Full  span  wing-body-tail 


Basic  model:  M = 1.00 
CL  = 0.4 


= 0.1 
3M  M~1 


Investigation  includes  measurements  with 
and  without  area  rule  additions  to  sides 
of  fuselage.  Only  data  with  area  rule 
additions  are  included  in  the  present 
compilation . 


2.1.1  Wing  Planform 


See  figure  5.1. 


2.1.2  Aspect  Ratio 

2.1.3  Leading-Edge  Sweep 

2.1.4  Trailing-Edge  Sweep 

2.1.5  Taper  Ratio 

2.1.6  Twist 


6.8  for  basic  wing  (dashed  line)  - excludes 
L.E.  glove,  T.  E.  extension,  and  tip 
rounding. 


44.34° 
35. 10° 


quarter  chord  42.24° 


0.36 


~ 5°  root  to  tip,  unloaded.  (Included  in 
ordinates  of  Table  I.) 


2.1.7  Mean  Aerodynamic  Chord  0.1809  m (for  basic  wing  planform) 


2.1.8  Span  or  Semispan 


0.5715  m semispan 


2.1.9  Number  of  Airfoil  17 

Sections  Used  to 

Define  Wing 

2.1.10  Spanwise  Location  of  See  Table  I.  Values  given  are  actual 
Reference  Section  and  measured  values. 

Section  Coordinates 
(Note  if  Ordinates  are 
Design  or  Actual 
Measured  Values) 


2.1.11  Lofting  Procedure  Unknown. 

Between  Reference 
Sections 


2.1.12  Form  of  Wing-Body 
Fillet,  Strakes 


See  figure  5.2. 


2.1.13 


Form  of  Wing  Tip 


See  figure  5.2. 


»s-: 


2.2  Body  Data  (Detail  Description 
of  Body  Geometry) 

2.3  Wing-Body  Combination 

2.3.1  Relative  Body  Diameter 
(Average  Body  Diameter 
at  Wing  Location 
Divided  by  W ing  Span) 

2.3.2  Relative  Vertical 
Location  of  Wing 
(Height  Above  or  Below 
Body  Axis  Divided  by 
Average  Body  Radius 

at  Wing  Location) 

2.3.3  Wing  Setting  Angle 

2.3.4  Dihedral 

2.4  Cross  Sectional  Area 
Development 

2.5  Fabrication  Tolerances/ 
Waviness 

2.6  Additional  Remarks 


3 . Wind  Tunnel 

3.1  Designation 

3.2  Type  of  Tunnel 

3.2.1  Continuous  or 
Blowdown.  Indicate 
Minimum  Run  Time  if 
Applicable 

3.2.2  Stagnation  Pressure 


3.2.3  Stagnation  Temperature 
3.3  Test  Section 

3.3.1  Shape  of  Test  Section 

3.3.2  Size  of  Test  Section 
(Width,  Height, 

Length) 

3.3.3  Type  of  Test  Section 
Closed,  Open,  Slotted, 
Perforated 

Open  Area  Ratio  (Give 
Range  if  Variable) 
Slot/Hole  Geometry 
(e.g.,  30-Degree 
Slanted  Holes) 
Treatment  of  Sidewall 
Boundary  Layer 

Full  span  models 

Half-model 

testing 


See  figures  5.1  and  5.3. 


~0.12  (irregular  body). 


~ 1 , high  wing . 


1.5°  (included  in  ordinates  of  Table  I). 
0° 

See  figure  5.4 


Waviness  not  determined.  Values  given 
in  Table  I are  actual  measured  values. 

Additional  details  of  aileron  fairings 
and  vortex  generators  shown  in  figure  5.1 
are  given  in  figure  5.5. 


8-Foot  Transonic  Pressure  Tunnel 


Continuous 


Varies  from  approximately  15  to  68  k N/m2 
depending  on  Mach  number  and  Reynolds 
number 

Generally  kept  at  322  K. 


Square 

2.2mx2.2mx4.3m 


Slotted  top  and  bottom,  solid  sides. 
Slotted  walls  approximately  6%  open. 
Four  identical  slots  of  longitudinally 
varying  width  in  top  and  bottom  walls. 
See  figure  5.6  and  5.7. 


Nothing  done  to  sidewall  boundary  layer. 


Tunnel  has  capability  for  full  and 
half  span  model  testing 


lii-.i 


Plenum  chamber. 

Generally  less  than  0.1°  but  may  go  as  high 
as  0.25°  near  slots. 

AM  +0.002 


3.4  Flow  Field  (Empty  Test  Section) 

3.4.1  Reference  Static 
Pressure 

3.4.2  Flow  Angularity 

3.4.3  Mach  Number 
Distribution 

3.4.4  Pressure  Gradient 

3.4.5  Turbulence/Noise  Level 


3.4.6  Sidewall  Boundary  Layer 

3.5  Freestream  Mach  Number  (or 
Velocity ) 

3.5.1  Range 

3.5.2  Pressures  Used  to 
Determine  Mach  Number 
(e . g . , Settling 
Chamber  Total  Pressure 
and  Plenum  Chamber 
Pressure) 

3.5.3  Accuracy  of  Mach 
Number  Determination 
(AM) 

3.5.4  Maximum  Mach  Number 
Variation  in  x,  y, 

z - Direction  (Empty 
Tunnel;  Specify  at 
What  Mach  Number) 

Maximum  Variation  of 
Flow  Direction 

Maximum  Mach  Number 
Variation  During  a 
Run 

3.6  Reynolds  Number  Range 

3.6.1  Unit  Reynolds  Number 
Range.  (Give  Range  at 
Representative  Mach 
Numbers;  1/m) 

3.6.2  Means  of  Varying 
Reynolds  Number  (e.g., 
by  Pressurization) 

3.7  Temperature  Range  and  Dewpoint. 
Can  Temperature  be  Controlled? 


3.8  Model  Attitudes 

3.8.1  Angle  of  Attack,  Yaw, 
Roll 

3.8.2  Accuracy  in 
Determining  Angles 

3.9  Organization  Operating  the 
Tunnel  and  Location  of 
Tunnel 


Lateral  fluctuating  velocity  components 
v'/Uto  and  w/Ua>  have  not  been  measured. 
Tr/Uco  varies  from  0.002  at  M = 0.2  to 
about  0.02  at  high  Mach  numbers. 


Streamwise  variations  of  approximately 
+0.002  over  the  Mach  number  range. 


Most  runs  made  at  322  K stagnation 
temperature.  Temperature  and  dewpoint 
both  controlled. 


Transonic  Aerodynamics  Branch  of  the 
Sub son ic -Tran sonic  Aerodynamics 
Division,  NASA  Langley  Research  Center 


+0.002. 


Generally  about  2 million/m  to  18  million/m 
at  most  Mach  numbers. 


Pressurization 


a = -15°  to  25,  yaw  +7°,  roll  360° 

a +0.1°  at  max  lift 
+ 0.  05°  near  cruise 


0.2  to  1.3. 

Settling  chamber  total  pressure  and 
plenum  chamber  pressure. 

AM  = +0.003. 


x x .« 
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3.10  Who  is  to  be  Contacted  for 
Additional  Information 

3.11  Literature  Concerning  this 
Facility 


3.12  Additional  Remarks 
4 . Tests 

4.1  Type  of  Tests 


4.2  Wing  Span  or  Semispan  to 

Tunnel  Width 

4.3  Test  Conditions 

4.3.1  Angle  of  Attack 

4.3.2  Mach  Number 

4.3.3  Dynamic  Pressure 

4.3.4  Reynolds  Number 

4.3.5  Stagnation  Temperature 

4.4  Transition 

4.4.1  Free  or  Fixed 

4.4.2  Position  of  Free 
Transition 

4.4.3  Position  of  Fixed 
Transition,  Width 
of  Strips,  Size  and 
Type  of  Roughness 
Elements 


4.4.4  Were  Checks  Made  to 
Determine  if 
Transition  Occurred 
at  Trip  Locations? 

4.5  Bending  or  Torsion  Under  Load 

4.5.1  Describe  Any  Aero- 
Elastic  Measure- 
ments Made  During 
Tests 

4.5.2  Describe  Results  of 
Any  Bench  Calibrations 


4.6  Were  Different  Sized  Models 
Used  in  Wind-Tunnel  Invest- 
igations? If  so.  Indicate 
Sizes . 

4.7  Areas  and  Lengths  Used  to 
Form  Coefficients 


4.8  References  on  Tests 

4.9  Related  Reports 


Head,  Transonic  Aerodynamics  Branch, 
NASA  Langley  Research  Center 

"A  Description  of  the  NASA-Langley 
8-Foot  Transonic  Pressure  Tunnel” 
can  be  obtained  from  the  above 
organization . 


Surface  pressures  and  force  and  moment 
measurements 

wing  span  _ 

Tunnel  width 


Varies  approximately  -5°  to  +12°. 
0.25  to  1.0 

See  Table  II  for  conditions  at  which 
current  tests  were  run. 


322  K (120  F) 


Fixed . 


See  figure  5.8  for  positions  on  wing. 

Strips  located  at  5”  local  chord  on 
horizontal  and  vertical  tail,  2.54  cm 
aft  of  nose  on  fuselage.  Width  of  all 
strips  was  0.127  cm.  Size  and  type  of 
roughness  elements  are  given  on  figure  5.6. 
Note  that  No.  100  and  120  carborundum 
grains  average  0 005  in.  (0.127  mm)  and 
0.004  in.  (0.102  mm)  respectively. 

No. 


None. 


See  figure  5.9  for  deflections  at  pressure 
stations  for  cruise  conditions. 

No.  But  full-scale  vehicle  was  flight 
tested.  See  reference  list. 


All  coefficients  based  on  basic  wing  panel 
geometry  which  does  not  include  L.  E. 
glove  nor  T.  E.  extension.  Moments 
referenced  to  1/4  chord  of  mean  geometric 
chord  (max)  of  basic  wing  panel.  See 
figure  5.1. 

Area : S = 0 . 193  m^ 

MAC:  5 = 0.1809  m 

See  references  1,  2,  and3. 

See  references  4 and  5. 


Instrumentat ion 


5. 1 Surface  Pressure  Measurements 


5.1.1  Pressure  Orifices  in 
Wing.  Location  and 
Number  on  Upper  and 
Lower  Surfaces 

5.1.2  Pressure  Orifices  on 
Fuselage.  Location 
and  Number. 

5.1.3  Pressure  Orifices  on 
Components,  Give 
Component  and  Orifice 
Location 

5.1.4  Geometry  of  Orifices 

5.1.5  Type  of  Pressure 
Transducer  and 
Scanning  Devices  Used. 
Indidate  Range  and 
Accuracy 


5.2  Force  Measurements 

5.2.1  Type  and  Location  of 
Balance 

5.2.2  Forces  and  Moments  that 
Can  be  Measured. 

Maximum  Loads  and 
Accuracy 

5.2.3  Forces  and  Moments  on 
Components 

Type  and  Location  of 
Balance 

Maximum  Loads  and 
Accuracy . 

5.3  Boundary  Layer  and  Flow-Field 
Measurements 

5.3.1  Boundary-Layer  Probe 
Type,  Position,  and 
Drive  Mechanism 

5.3.2  Probe  Dimension 
Relative  to  Boundary- 
Layer  Thickness 

5.3.3  Laser-Doppler  Veloci- 
meter.  Give  Descript- 
ion of  Apparatus  and 
Accuracy 

5.3.4  Method  and/or 
Instrument  Used  to 
Determine  Boundary- 
Layer  Transition 

5.3.5  Describe  any  Down- 
stream Rakes  or 
Probes  Used.  Reason 
for  Use. 


See  Table  III. 


See  Table  IV.  Total  of  67  orifices 


No. 


Round  holes  ~~ 0.076  cm  I.D. 

Electronically  actuated  differential 
modular  scanivalve  in  model  nose. 

Upper  surface:  103.4  kN/m2max;  +1?  max 

Lower  surface:  82.7  kN/m2max;  +1%  max. 
Fuselage:  17.2  kN/m^max;  +1"  max. 


Internal  strain-gage  balance. 


6 component  force  and  moment. 
Normal  force:  11  kN ; +55. 6N 
Axial  force:  890  N;  +4.4N 
Pitching  moment:  390  m-N;  +2  m-N 

None. 


No 


No. 


r 
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V 


r 

L 


Surface 

Flow  Visualization 

5.4.1 

Indicate  Method  Used 
to  Determine 

- Streamline  pattern 

- Boundary-layer 
transition 

5.4.2 

Accuracy  of  Method 

Skin  Friction  Measurements 

5.5.1 

Type  of  Instrument 

5.5.2 

Geometry  and  Accuracy 
of  Instrument 

5.5.3 

Locations  Where  Probe 
Used 

5.6  Simulation  of  Exhaust  Jet 

5.6.1  Describe  Ducting  of 
Air 


5.7  Additional  Remarks 
6 . Data 

6.1  Accuracy 

6.1.1  Pressure  Coefficients 


6.1.2  Aerodynamic 
Coefficients 

6.1.3  Boundary  Layer  and 
Wake  Quantities 

6.1.4  Repeatability 

6.1.5  Additional  Remarks 

6.2  Wall  Interference  Corrections 

6.2.1  Solid  and  Wake 
Blockage.  Give 
Procedures  and 
Equations 

6.2.2  Give  Blockage  Factors 
as  Functions  of  Mach 
Number 


6.2.3  Downwash,  Streamline 
Curvature  and  Lift 
Interference.  Give 
Procedure  and 
Equations. 


Not  in  present  experiments.  Photographs 
of  fluorescent  oil  film  given  for  present 
configuration  in  references  4 and  5. 

Carborundum  transition  strips. 


No. 

There  was  internal  flow  through  the 
model  which  simulated  the  mass  flow 
ratio  of  the  full-scale  airplane. 


Variable  but  < or  > 2/  of  maximum  and 
minimum  values,  respectively. 

Variable  but  < or  > 27  of  maximum  and 
minimum  values,  respectively. 


Unknown . 


None  made.  Test  section  sidewall  inserts 
were  added  and  indented  in  region  of 
model  to  account  for  407.  of  model  cross- 
sectional  area.  (See  figure  5.7). 

An  assessment  of  blockage  factors  (for 
fineness  ratio  8.2)  can  perhaps  be  made 
from  the  data  contained  in: 

1.  Couch,  L.  M. ; and  Brooks,  C.  W. , Jr.: 
Effect  of  Blockage  Ratio  on  Drag  and 
Pressure  Distributions  for  Bodies  of 
Revolution  at  Transonic  Speeds.  NASA 
TN  D-7331 , Nov.  1973. 

2.  Usry,  J.  W.;  and  Wallace,  J.  W. : Drag 
of  a Supercritical  Body  of  Revolution  in 
Free  Flight  at  Transonic  Speeds  and 
Comparison  With  Wind-Tunnel  Data.  NASA 
TN  D-6580,  1971. 

Measured  a corrected  for  induced  upwash 
using  procedure  outlined  in  NASA  TR  R-241 
by  R.  H.  Wright  and  R.  L.  Barger. 
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6.2.4  Give  Lift  Interference 
Parameters  as  Function 
of  Mach  Number 

6.2.5  Reference  on  Wall- 
Interference  Correct- 
ions 

6.2.6  Additional  Remarks 

6.3  Data  Presentation 

6.3.1  Aerodynamic  Coeffic- 
ients 


6.3.2  Surface  Pressure 


6.3.3  Flow  conditions  for 

- Aerodynamic 

coefficient  data 

Pressure  data 


CL,  Cd  and  Cm  for  wing  body,  figure  5.10 
for  conditions  given  in  Table  V. 

Local  CN  and  CM,  Table  VI. 

Wing  and  body  Cp  distributions,  Tables  VI, 
VII  and  VIII  and  figure  5.11. 


CL,  Cd,  and  Cm  plots  given  for  Mach 
numbers  listed  in  Table  V. 

Tabulated  in  Table  V. 


6.3.4  Boundary  Layer  and/or 
Wake  Data 

6.3.5  Flow  Conditions  for 
Boundary  Layer  and/or 
Wake  Data 

6.3.6  Wall  Interference 
Corrections  Included? 

6.3.7  Aeroelastic  Correct- 
ions Included? 

6.3.8  Other  Corrections? 

6.3.9  Additional  Remarks 

6.4  Were  Tests  Carried  Out  in 

Different  Facilities  on  the 
Current  Model?  If  so,  What 
Facilities.  Are  Data  Included 
in  Present  Data  Base? 
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None . 

No. 

No.  See  4.5.2. 

Yes.  Langley  16-Foot  Transonic  Tunnel. 
See  reference  4. 
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8 . List  of  Symbols 
A 
b 

b'/2 


'-p , sonic 

cL 

cD 

Cm 

Cn 

Ca 

D 

l 

M 

q 

R 

s 

Tr , 7,  w 

Uoo 


y 
y ’ 

z 1 


aspect  ratio 
wing  span 

unsupported  semispan  (distance  from  outer  face  of  wing  mounting) 

airfoil  section  chord  of  basic  wing  panel,  measured 
parallel  to  plane  of  symmetry. 

local  streamwise  chord  of  total  wing  planform  which  includes 
leading-edge  glove  and  trail ing-edge  extension 

wing  mean  aerodynamic  chord 

wing  section  pitching-moment  coefficient  about  0.25c, 
fjCp,L  - CP>U)(0.25  - *)d (|) 

wing  section  normal-force  coefficient,  J ^Cp,L  _ Cp  tjd^j 
pressure  coefficient 

pressure  coefficient  corresponding  to  local  Mach  number  of  1.0 
Lift 


lift  coefficient, 
drag  coefficient, 


^sr 

Drag 

qS 


pitching-moment  coefficient. 


Pitching  moment  about  c/4 


qSc 


normal-force  coefficient, 
axial-force  coefficient, 


Normal  force 
qs 

Axial  force 
qS 


diameter 
body  length 
Mach  number 

free-stream  dynamic  pressure 
Reynolds  number  based  on  c 
total  wing  area 

fluctuating  velocity  components 
free  stream  velocity 

distance  measured  from  leading  edge  of  wing  or  from  nose  of 
body,  positive  rearward 

streamwise  distance  measured  from  leading  edge  of  total 
wing  planform 

spanwise  distance  measured  from  body  centerline 

spanwise  distance  measured  from  outer  face  of  wing 
mounting  block 

vertical  distance  measured  from  model  reference 
water  line  26.205  cm  (10.317in.) 
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3Aa  wing-twist  influence  coefficient  due  to  normal  load  at 

3n  c/4  point 

3Ag  wing-twist  influence  coefficient  due  to  moment  about  c/4 

3m  point 

a angle  of  attack  of  wing-body  centerline 

Aa  angle  of  attack  of  wing  station  minus  angle  of  attack  of 

wing-body  centerline 

6 vertical  wing  deflection  under  load 

h horizontal-tail  deflection  angle  referred  to  a model  water  line, 

positive  when  trailing  edge  down,  deg 

0 circumferential  location  of  pressure  orifices  on  rear  of 

fuselage,  deg 

<t>  built-in  twist  angle 

Subscripts : 

L lower  surface 

U upper  surface 


TABLE  I.-  WING  COORDINATES  ALONG  STREAMWISE  CHORDS 

(a)  Wing  planform  coordinate  layout  (b)  r^-  = 0.104;  c‘  = <5.839  cm  (18.047  in.) 


TABLE  |.-  WING  COORDINATES  ALONG  STREAMWISE  CHORDS  - Continued 

Cb)  -3L-  = 0.104;  c’  = 45.839  cm  (18.047  in.)  - Concluded  (c>  7^2  = 0,158:  C’  = 36,873  Cm  114,517  ln,) 
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TABLE  I.-  WING  COORDINATES  ALONG  STREAMWISE  CHORDS  - Continued. 
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TABLE  I.-  WING  COORDINATES  ALONG  STREAMWISE  CHORDS  - Continued 
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TABLE  III.-  LOCATION  OF  PRESSURE  ORIFICES  ON  MODEL 
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LOWER-SURFACE  ORIFICES  | UPPER-SURFACE  ORIFICES 


TABLE  IV.-  LOCATION  OF  PRESSURE  ORIFICES  ON  MODEL-  Concluded. 
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TABLE  V.-TEST  CONDITIONS  FOR  TABULATED  DATA  * 


H a,  deg  CL 

0.50  -4.08  -0.339 

0 0.039 

4.0  0.396 

8.0  0.73 

11.07  0.952 

0.80  -3.98  -0.372 

0.03  -0.034 

4.02  0.427 

8.14  0.792 

11.22  0.990 


0.90  -3.82  -0.389 

0.02  0.024 

3.97  0.461 

8.17  0.863 

0.95  -3.97  -0.440 

-0.09  0.012 

3.96  0.495 

8.15  0.902 

0.99  -3.96  -0.459 

-0.05  -0.004 

3.43  0.440 

7.99  0.893 


^Angles  of  attack  slightly  different  for  side-fuselage  pressure 
data  in  Table  VIII. 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 

ADDITIONS --2.5 

M -0.50 


<y  -4.08°;  -0.339 


Sift 

.15  4 

31ft 

. 40/ 

Sift 

. *80 

ST  A 

.05  J 

STA 

.80* 

STA 

.93) 

*/r 

Lt 

*/C 

CP 

x/C 

CP 

U-’Pt*  SCPFACfc 

A/C 

CP 

A/l 

CP 

X/t 

CP 

.(,60 

.OS*. 

- . 1 

. 2 

.02  5 

.360 

.025 

.4/4 

.022 

.959 

.018 

.*99 

■ id/ 

-.00  / 

• 04i 

. 129 

. Joe 

. i e* 

.C/S 

.21  / 

.4/5 

.253 

.0/7 

.197 

.9  32 

-.C/0 

.16  5 

.060 

. 1 4* 

.oss 

.13  3 

. 19  / 

. 12S 

.185 

.129 

.182 

.3)1 

-.11  3 

. 1 /o 

.01  ) 

• 2CS 

. Cst 

.21* 

. 492 

.201 

.120 

.209 

.117 

.024 

- »u9'> 

• 2o6 

-.623 

.239 

.018 

• 2S  5 

. C9S 

. 2S9 

.081 

.293 

• 059 

.1)4 

. 4*0 

-.09  3 

.*04 

-.010 

• 9C  / 

.019 

. JS  / 

.0*0 

.*9* 

-.016 

.<  12 

” .U2  1 

• 5 l 9 

-.0)2 

.-.9  / 

-.09* 

.502 

- • C2S 

.993 

-.003 

.590 

-.055 

• 9 lb 

.CCJ 

• b Id 

-.060 

-.06  5 

.60  1 

-.036 

.33** 

-.0*6 

.693 

-.096 

.>63 

• wot, 

.15) 

- . 06  s 

. /CO 

-.105 

. bSd 

-.100 

.6S3 

-.088 

.777 

-.133 

. / 1 4 

.wit 

• e )> 

- . 09 1 

. d 6 •» 

-.1*9 

.46  4 

-.16/ 

. / 89 

-.1  33 

.861 

-.11) 

• 059 

-.wit 

• lit 

-.ObO 

.526 

-.125 

.St  4 

-.19/ 

.456 

-.158 

.910 

-.1*0 

.St >0 

.0  /9 
.1  2c 

-•w2t 

— . v<4  1 
-.025 

• id 

- .0*0 

.9/5 

- .03  / 

.S  / / 

-.05/ 

.926 

.9// 

-.153 

-.0*2 

.972 

-.061 

LCbtft  StPFACE 


.66  4 

- .*i08 

- .022 

- . C2  / 

.029 

-1.29? 

.025 

-1.911 

.019 

-2.103 

.020 

-1.6*2 

.616 

-.  169 

.648 

-.6// 

.C/5 

- .896 

. 1 40 

-.692 

• 06b 

- 1.082 

.076 

-1.157 

.3/2 

— • 2 1 w 

.101 

- . 383 

. 2S  / 

-.  3bt 

. 25  8 

-.499 

. 1 36 

-.695 

.136 

-.9)6 

.962 

-.21  / 

. It) 

- , 96  9 

. 96  0 

- • 3 1 C 

. IS  / 

-.  406 

.21* 

-.*85 

.221 

-.*72 

.52  * 

-.20/ 

. 4*8 

- . 2S  > 

. 669 

1st 

• 501 

-.2)6 

.292 

- . )09 

.295 

- • )9* 

. 1 /t 

-.  1 / 3 

. M/ 

.02  3 

. /b  3 

• 06  5 

.603 

- .096 

.90  ) 

-.  400 

. 396 

-.267 

• Is  40 

-.292 

.36  1 

.1/6 

. /U) 

.01  ) 

.989 

-.262 

.*97 

-.17* 

.1  28 

-.232 

1 .JOU 

.0*2 

. / 6 9 

. C59 

. 599 

-.1  71 

.597 

-.090 

.9  18 

-.202 

• bbu 

.192 

.700 

-.010 

. 70? 

.006 

.369 

-.1  4 o 

.92  1 

. 1 3b 

. 706 

• 0*8 

.706 

.0*9 

.710 

-.013 

. S 72 

.122 

.050 

.085 

.86* 

.075 

.9/6 

.1/3 

.919 

.1*5 

.91? 

.089 

.0/2 

. 1 / 2 

.96  7 

. 1 1* 

.110 

. 1 45 

- . 1 jSO 

- 

- /te 

- 

286/ 

3299 

45/9 

4)6) 

- .Ct-89 

* 

09S  < 

• 

669  » 

v.  8 1 9 

- 

070? 

0 72C 

U5-J  v 


TABLE  VI.-  PRESSURE  D I STR I BUT  I ONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS;  §h  - -2.5°  - Continued. 


'h 

M -0.50 


0°;CL  = 0.039 


STA 

. 153 

ST* 

. 30  7 

STA 

.960 

X/C 

CP 

A/C 

C F 

X/C 

CP 

LPPtt- 

- .660 

-.006 

-.021 

-.082 

.023 

-.192 

-.567 

-.108 

.035 

-.299 

.068 

-.168 

-.952 

-.193 

.105 

-.230 

.139 

-.189 

-.311 

-.235 

.176 

-.239 

.209 

-.195 

- .023 

-.  196 

.266 

-.220 

.299 

-.183 

.133 

-.190 

.396 

-.196 

.909 

-.170 

.272 

-.119 

.519 

-.  159 

.99  7 

-.169 

.9  16 

-.060 

.61  6 

-.  163 

.599 

-.179 

.5*5 

-.057 

.733 

-.  192 

. 700 

-.191 

.713 

-.050 

• 835 

-.139 

.669 

-.201 

.859 

-.060 

.919 

-.119 

.9  26 

-.159 

.960 

-.060 

.Sd7 

-.099 

.975 

-.066 

1 .079 

-.061 

1 .122 

-.032 

LCmEF 

-.660 

.055 

-.022 

-.025 

.029 

-.226 

-.616 

-•03o 

.038 

-.209 

.075 

-.316 

-.572 

-.06  1 

. 10  1 

-.217 

.291 

-.212 

-.962 

-.095 

.185 

-.202 

.900 

-.155 

- .329 

-.095 

.398 

-.  151 

.609 

-.113 

-.17  2 

-.091 

.73  7 

.076 

. 785 

.135 

- .020 

-.157 

.967 

.163 

.123 

-.  190 

1.000 

.019 

.916 

-.107 

.569 

-.059 

.710 

.05  2 

.9  76 

• 200 

1.072 

.175 

1.110 

.132 

ST* 

X/C 


• 025 
.079 
.13  3 
.2  14 
.295 
.907 
. 502 
.601 
.698 
.66} 
.923 
.977 


.025 
.130 
.290 
.39  7 
.501 
.603 
.703 
• 789 
.868 
.923 
.972 


.653 

CP 


-.092 
-.  193 
-.1  18 
-.195 
-.190 
-.199 
-.159 
-.171 
-.198 
-.225 
-.  169 
-.050 


-.287 
-.276 
-.187 
-.176 
-.190 
-.052 
.091 
.127 
. 181 
.208 
.155 


ST* 

X/C 


.022 
.075 
.129 
.201 
.299 
.397 
.995 
.599 
.693 
.789 
.8  56 
.926 
.977 


.019 

.066 

.136 

.219 

.292 

.903 

.989 

.599 

.700 

.766 

.858 

.919 

.967 


.809 

CP 


.093 
- .095 
-.096 
-.116 
-.108 
-.113 
-.137 
-.159 
-.183 
-.211 
-.216 
-.189 
-.057 


-.561 

-.958 

-.393 

-.227 

-.186 

-.163 

-.199 

-.119 

.039 

.138 

.207 

.216 

.193 


ST* 

X/C 


.018 

.077 

.129 

.209 

.293 

.999 

.590 

.693 

.777 

.661 

.918 

.972 


020 

076 

136 

221 

295 

396 

997 

597 

702 

786 

•69 

912 


.933 

CP 


.153 
-.152 
-.065 
-.072 
-.097 
-.112 
-.139 
-.163 
-.182 
-.172 
-.16  2 
-.058 


-.523 

-.959 

-.371 

-.225 

-.189 

-.150 

-.119 

-.058 

.065 

.151 

.209 

.213 


cw- 

cm- 


.1399 

.0292 


.0990 
.09  79 


.0899 

-.0653 


.0808 

-.0726 


.0278 

-.0776 


.0203 

-.0786 


a 4. 00°;  CL  = 0.396 


STA 

.133 

STA  .307 

STA 

.980 

STA 

.653 

STA 

.809 

STA 

.933 

X/C 

CF 

X/C  CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

-.660 

-.  J96 

-.021  -.  799 

.023 

-1.072 

.025 

-.855 

.022 

-.809 

.018 

-.708 

-.567 

-.256 

.035  -.653 

.068 

-.702 

.079 

-.630 

.075 

-.586 

.077 

-.630 

-.952 

-.  3 32 

. 105  -.556 

.139 

-.526 

.133 

-.519 

.129 

-.950 

. 129 

-.378 

-.ill 

-.397 

.176  -.966 

.209 

-.999 

.219 

-.396 

.201 

-.359 

.209 

-.283 

-.023 

-.297 

.286  -.393 

.299 

-.382 

.295 

-.338 

.299 

-.311 

.293 

-.299 

.133 

-.237 

.396  -.231 

.909 

-.317 

.90  7 

-.  309 

.397 

-.272 

.999 

-.209 

.2  72 

-.  1 V9 

.519  -.256 

.997 

-.292 

,502 

-.289 

.995 

-.263 

.590 

-.219 

.916 

-.  162 

.616  -.236 

.599 

-.265 

.601 

-.270 

.599 

-.263 

.693 

-.223 

.565 

-.1  lb 

.733  -.199 

• 7CC 

-.265 

.698 

-.286 

.693 

-.269 

.777 

-.238 

.713 

-.109 

.835  -.163 

.869 

-.220 

.863 

-.256 

.789 

-.272 

.861 

-.209 

.859 

-.115 

.919  -.119 

.926 

-.162 

.923 

-.188 

.856 

-.263 

.918 

-.182 

.980 

-.106 

.987  -.091 

.975 

-.065 

.977 

-.069 

.926 

-.191 

.972 

-.073 

1.0  79 

-.065 

.977 

-.053 

1.122 

-.098 

COMER 

SURFACE 

-.660 

• 093 

-.022  .339 

• 029 

.320 

.025 

• 283 

.019 

. 306 

.020 

« i 79 

< 

- .6  16 

.072 

.036  . 195 

.075 

.107 

.130 

.030 

.066 

.055 

.076 

.709 

-.572 

• 059 

.101  .092 

.297 

-.093 

.298 

-.019 

.136 

-.009 

.136 

057 

-.962 

• 019 

.165  .COO 

.900 

-.033 

.39  7 

-.032 

.219 

-.007 

• 221 

366 

-.327 

.006 

.398  -.025 

.609 

-.097 

.501 

-.037 

.292 

-.025 

.295 

-.061 

-.172 

-.001 

.737  .112 

. 785 

.169 

.603 

.025 

.903 

-.032 

.396 

-.099 

-.030 

-.056 

.967 

. 161 

. 703 

.075 

.989 

-.095 

.997 

-.098 

.128 

-.089 

1.000 

-.009 

.789 

• 153 

.599 

-.095 

.597 

-.020 

.918 

-.016 

.868 

• 231 

.700 

.081 

.702 

• 079 

.569 

.026 

.923 

.270 

. 786 

.171 

.786 

.159 

.710 

• 111 

.972 

• 166 

.858 

.297 

.869 

.217 

.916 

.236 

.919 

.256 

.912 

.222 

1.0  72 

.196 

.967 

.190 

1.1  10 

. 199 

CM* 

9 399 

.9148 

9151 

9208 

3788 

3201 

CM. 

0271 

-.0391 

“ 

0577 

•« 

0752 

“ • 

0799 

0663 

B5-20 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS; Sh  -*2.5°-  Continued. 

M -0.50 


a = 8.00°;  CL  - 0.730 


STA 

.133 

ST  A 

. 30  7 

STA 

.960 

STA 

.653 

STA 

.809 

STA 

.933 

A/C 

CP 

A/C 

CP 

A/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPEP 

SURFACE 

- .660 

-.263 

-.021 

-2.267 

.023 

-2.607 

.025 

-2.205 

.022 

-1.602 

.016 

-1.995 

-.567 

-.926 

.035 

- 1.299 

.066 

- 1. 382 

.079 

-1.221 

.075 

-1.398 

.077 

-.990 

- .<.52 

-.9/7 

. 105 

-.  690 

. 1 39 

-1.099 

.133 

-.866 

. 129 

-1.195 

.129 

-.891 

- .311 

-,9e5 

. 1 7 d 

-.  796 

.209 

-.693 

.219 

-.650 

.201 

-.727 

.209 

-.672 

-.023 

-.  399 

.266 

-.96  7 

.299 

-.556 

.295 

-.529 

.299 

-.697 

.293 

-.977 

.133 

-.319 

. 396 

-.  966 

.909 

-.998 

.907 

-.939 

.397 

-.927 

.999 

-.309 

.2  72 

-.2/6 

.919 

-.369 

.997 

-.393 

.502 

-.377 

.995 

-.369 

.590 

-.262 

.5  16 

-.218 

.616 

-.296 

.599 

-.336 

.601 

-.338 

.599 

-.319 

.693 

-.239 

.565 

-.186 

.733 

-.232 

.700 

-.291 

.698 

-.312 

.693 

-.281 

.777 

-.219 

.713 

-.161 

.e35 

-.  169 

.869 

-.199 

.863 

-.210 

.789 

-.262 

.861 

-.175 

• 6 5<* 

-.170 

.919 

-.  107 

.926 

-.129 

.92  3 

-.150 

.856 

-.230 

.916 

-.156 

. VbU 

-.199 

.56  7 

-.056 

.979 

-.065 

.977 

-.067 

.926 

-.153 

.972 

-.066 

l .0  7<» 

-.119 

.977 

-.067 

1.122 

-.068 

LOWER 

SURFACE 

-.660 

.069 

- .022 

. 395 

.029 

.531 

.025 

.539 

.019 

.520 

.020 

.503 

- .6  16 

.152 

.036 

.337 

.075 

.36  7 

.130 

.269 

.066 

.329 

.076 

.279 

-.572 

.196 

.101 

.259 

.297 

.126 

.298 

.125 

.136 

.225 

.136 

.166 

- .<.62 

.190 

. 165 

. 160 

.900 

.082 

.39  7 

.085 

.219 

.161 

.221 

.088 

-.329 

.110 

. 39  8 

. C90 

.609 

.015 

.501 

.058 

.292 

.112 

.295 

.059 

-.172 

.093 

.737 

. 155 

.785 

.191 

.603 

.099 

.903 

.079 

.396 

• 029 

-.030 

.093 

.967 

.153 

. 7C3 

.116 

.989 

.038 

.997 

.006 

• 1 2d 

.010 

1.000 

-.096 

.769 

.173 

.599 

.023 

.597 

.012 

.918 

.073 

.668 

.258 

.700 

.109 

.702 

.079 

• 569 

. 10* 

.923 

.287 

.786 

.186 

.766 

.192 

.710 

.169 

.972 

. 166 

.858 

.250 

.669 

.197 

.9  76 

.263 

.919 

.260 

.912 

.197 

1 .072 

.233 

.967 

.121 

1.110 

.163 

CN« 

.7992 

. 

7 9 32 

7350 

7190 

692  5 

56  39 

CM- 

.0859 

-. 

0292 

- 

0376 

C589 

“ 

0572 

-• 

09  76 

a = 11.07°;  C 

L = 0.952 

5 T A 

.h) 

STA 

, .30/ 

STA 

.960 

STA 

.653 

STA 

.809 

STA 

.933 

A / L 

CP 

A/C 

C P 

A/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

CP  PE  F SLRPACE 

— . ( 6 \j 

-.953 

- .02  1 

-2.537 

.02  3 

-1.025 

.025 

-2.  363 

.022 

-.99? 

.018 

-.509 

- . 5c  / 

-.5  73 

• 0 35 

-2.925 

.066 

-1.995 

.079 

-2.075 

.075 

-1.038 

.077 

-.503 

- .*:>/ 

. lo  5 

-1.606 

. 139 

-.995 

.133 

-1.015 

.129 

-.970 

• 1 29 

-.971 

- .311 

-.50  7 

. 1 76 

-.  751 

.209 

-.932 

.215 

-.528 

.201 

-1.020 

.209 

-.956 

- .o23 

-.•./*. 

• 2t  t 

-.639 

.299 

-•  E5C 

.255 

-.385 

.295 

-.999 

.293 

-.925 

.133 

-.  3'/  i 

.35  6 

-.516 

.909 

-.812 

.90  7 

-.328 

. 397 

-1.C05 

.599 

-.365 

.c  li 

-.399 

.519 

-.  35  7 

.99  7 

-.  705 

.502 

-.288 

.595 

-.970 

.590 

-.338 

.9  16 

-.29/ 

• 6 1 6 

- • 309 

.595 

-.695 

. 6 J 1 

-.311 

.595 

-.892 

.693 

-.327 

• 

-.250 

. 733 

-.225 

. 700 

-.637 

.696 

-.253 

.693 

-.  756 

.777 

-.306 

. 71  j 

-.2  32 

• o 3 5 

1 5d 

. 369 

— . 90C 

. 61  3 

-.258 

. 785 

-.598 

.861 

-.289 

• e 59 

-.*1  7 

.919 

-.  1 C 6 

.926 

-.191 

.923 

-.201 

.856 

-.375 

.918 

-.289 

• 5 cu 

-.192 

• 74  7 

- .0  7o 

.575 

-.  15« 

.97  7 

-.233 

.926 

-.330 

.97? 

-.279 

1.0/9 

-.  1 J 7 

.977 

-.177 

I.u7 

- .bub 

LCWEF  SURFACE 

- .6 to 

• U 9 9 

- .022 

. 193 

.029 

. 566 

.025 

.52  8 

.019 

.598 

.020 

.512 

- . C Ij 

■ 1 C 9 

• o 3 6 

. 990 

.079 

.555 

.130 

. 3C6 

.066 

. 389 

.076 

.352 

- .57< 

• 2 19 

.lol 

. 3o2 

.29  7 

.166 

.296 

.158 

. 1 36 

.289 

.136 

.239 

- .91,? 

. 2 09 

• 1 o 6 

. 30  3 

.900 

.139 

. 39  7 

. 109 

.219 

.203 

.221 

.1  39 

- . 3/> 

.1/3 

. 39  0 

• 166 

.6o9 

.035 

.501 

.060 

.292 

.156 

.295 

.091 

- . 1 

• 1 ob 

.737 

. 139 

. 7fc  5 

.165 

. 6 J ) 

.073 

.90  3 

• 108 

.396 

.055 

-.0  30 

• 1 1 9 

.967 

• OOC 

. 70  3 

.065 

.989 

.056 

.997 

.011 

• 1<U 

• wc  5 

l.OtO 

-.507 

. 7 1 5 

.116 

.599 

.090 

.597 

.010 

• 9 lo 

• 1 9b 

.666 

.215 

. 700 

. 100 

. 702 

.071 

.509 

. 1 02 

.92  3 

.297 

. 786 

• 171 

.786 

• 125 

.710 

.291 

.972 

.058 

.856 

.2  36 

.869 

.178 

.S  /«< 

• 32  » 

.919 

.231 

.912 

• 180 

1.0  72 

.253 

.96  7 

.06? 

1 . 1 10 

CN 

1 

0112 

5*  i9 

9111 

72  76 

572? 

51  31 

l"* 

1 205 

-• 

Cl  IE 

- 

1 1 2o 

0379 

- 

1579 

09  15 

h5-:i 


y TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 

l ADDITIONS;  8h  - -2.5°  - Continued. 

' M-0.80 

I 


or  . -3.98°;  CL  -0.372 


S T A 

.1  Jj 

STA 

. 30  7 

S I A 

. 46  C' 

S 7 A 

.653 

STA 

.80A 

STA 

.933 

x/c 

C P 

X/C 

CF 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER  SURFACE 

- .660 

.028 

-.021 

.310 

.023 

.339 

.02  5 

.326 

.022 

• A20 

.018 

.460 

- .567 

-.002 

.Ci5 

.135 

.068 

. 182 

.079 

. 190 

.075 

.209 

.077 

.129 

-.452 

-.U01 

.105 

.06  7 

. 1 3A 

.089 

. 133 

.122 

.129 

• 1 A2 

.129 

.132 

-.311 

-.  1 J9 

. 1 /o 

-.012 

.209 

.039 

. 1A 

. C 76 

.201 

• C91 

.209 

.068 

-.023 

-.113 

.286 

- . C j 1 

. 29  A 

.010 

.295 

.029 

• 29A 

• 052 

.293 

.012 

.133 

-.C49 

. 300 

- • OA  3 

. AOA 

-.015 

.AO  / 

-.01 2 

. 39  7 

.011 

.494 

-.080 

.272 

-.018 

.5  1A 

- • OA  l 

. A5  7 

-•Oa5 

.50  2 

-«0A2 

• A95 

-.038 

.590 

-.126 

.Alb 

• 004 

.618 

-.062 

.599 

- ,07A 

.601 

-.086 

. 59A 

-.078 

.693 

-.185 

.5b5 

.031 

.733 

-.079 

. 70C 

-.116 

.658 

- . 1 A2 

.693 

- . 1 A2 

.777 

-.243 

.713 

• 02  a 

. d3  5 

-.09  7 

• 8(4 

-.169 

.863 

- • 2 1 A 

. 78A 

-.188 

.861 

-.243 

.854 

-•  GCb 

.■*19 

-.091 

.926 

-.133 

.923 

-.187 

.856 

<•213 

.918 

-.257 

.“80 

-.028 

.98  7 

-.02A 

.975 

-.OA? 

.977 

-.051 

.926 

-.177 

.972 

-.151 

1.07a 

-.OAS 

.977 

-.045 

1.122  -.0 is 


LOWER  SURFACE 


- .660 

-.049 

-.022 

-.689 

.024  -1.448 

.025 

-1 .540 

.019 

-.801 

.020  -.614 

-.616 

-.150 

.038 

-.798 

.075  -1.286 

.130 

-1.340 

.066 

-.804 

.076  -.440 

- .572 

-.208 

.101 

- • (64 

.297  -.404 

.298 

-.333 

.136 

-.768 

.136  -.461 

- .462 

-.202 

. Id5 

-.582 

.400  -.341 

. 39  7 

-.286 

.214 

-.747 

.221  -.341 

-.329 

-.189 

. 39  8 

-.332 

.604  -.207 

.501 

-.197 

.292 

-.715 

.295  -.323 

-.172 

-.156 

. 737 

.021 

. 785  . C8  7 

.603 

-.041 

.403 

-.589 

.396  -.291 

-.030 

-.253 

.567  .169 

.703 

.044 

.489 

-.562 

.497  -.251 

.128 

-.341 

1.000  . G4  7 

. 784 

.057 

.594 

-.461 

.597  -.227 

• A 18 

-.289 

.868 

.101 

.700 

-.298 

.702  -.178 

• 564 

-.191 

.92  3 

.125 

.786 

-.171 

.786  -.149 

.710 

-.034 

.972 

.116 

.858 

-.056 

.864  -.139 

.9  76 

.200 

.919 

.032 

.912  -.162 

1.072 

.200 

.967 

.052 

1.110 

. 165 

-.1815 

3125 

-.3432 

3461 

.. 

4513 

-.2205 

-.0763 

0 506 

-.0782 

0959 

-. 

0082 

-.0236 

or  = 0.03°;  CL  = -0.034 


I S 1 A 

.133 

STA  .307 

STA  .480 

STA 

.653 

STA 

.804 

STA 

.933 

x/C 

CF 

X/C  C P 

X/C  CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

-.660 

.004 

-.021  -.CIO 

.023-  -.214 

.025 

-.097 

.022 

.080 

.016 

.210 

-.567 

-.096 

.035  -.228 

.068  -.232 

.079 

-.154 

.075 

-.104 

.07? 

-.202 

-.452 

-.210 

.105  -.240 

.134  -.219 

.133 

-.183 

.129 

-.111 

.129 

-.090 

-.311 

-.268 

.178  -.264 

.209  -.215 

.214 

-.168 

.201 

-.130 

.209 

-.099 

-.023 

-.224 

.286  -.256 

. 2S4  -.200 

.295 

-.175 

.294 

-.122 

.293 

-•111 

.133 

-.155 

.396  -.214 

.404  -.195 

.407 

-.165 

.397 

-.140 

.494 

-.141 

.272 

-.128 

.514  -.176 

.497  -.197 

.502 

-.182 

.495 

-.172 

.590 

-.16) 

.416 

-.092 

.618  -.175 

.599  -.199 

.601 

-.207 

.594 

-.194 

.693 

-.190 

. 5b5 

-.059 

» 73 3 -.  163 

.700  -.223 

.69  8 

-.242 

.693 

-.230 

.777 

-.211 

.713 

-.05a 

.835  -.  161 

.864  -.22 6 

.863 

-.249 

.784 

-.252 

.861 

-.18) 

.«  54 

-.0/8 

.919  -.121 

.926  -.163 

.923 

-•  180 

.8  56 

-.263 

.916 

-.163 

.980 

-.084 

.987  -.033 

.975  -.066 

.977 

-.032 

.926 

-.190 

.972 

-.028 

1 1.074 

-.074 

.977 

-.028 

1.122 

-.031 

? 

LOWER 

SURFACE 

-.660 

.033 

-.022  -.018 

.024  -.284 

.025 

-.404 

.019 

-.643 

.020 

-.576 

- .616 

-.040 

.038  -.219 

.075  -.355 

.130 

-.349 

.066 

-.563 

.076 

-.600 

-.572 

-.068 

.101  -.260 

.297  -.259 

.29  8 

-.232 

.136 

-.414 

.1)6 

-.526 

-.462 

-.098 

.165  -.246 

.400  -.206 

.39  7 

-.222 

.214 

-.285 

.221 

-.270 

-.329 

-.099 

.398  -.  188 

.604  -.131 

.501 

-.179 

.292 

-.241 

.295 

-.218 

-.172 

-.090 

.737  .085 

.785  .138 

.603 

-.051 

.403 

-.200 

.396 

-.163 

-.030 

-.169 

.967  .187 

. 703 

.059 

.489 

-.192 

.497 

-.129 

.128 

-.223 

1.000  .019 

• 7£  4 

.129 

.594 

-.150 

.597 

-.052 

.418 

-.14  1 

.866 

.178 

.700 

.031 

.702 

.085 

.564 

-.081 

.923 

.201 

.786 

• 140 

.766 

.159 

• 710 

.044 

.972 

.153 

.856 

.202 

.864 

• 204 

.976 

.219 

.919 

• 226 

.912 

.203 

1.072 

.209 

.967 

.159 

1.110 

.157 

CM 

1452 

.0916 

• 0873 

0738 

0146 

005? 

CM 

0333 

-.0534 

-.0707 

-• 

0600 

•« 

0856 

-« 

0651 

♦ 


B5-:: 

TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS;  8h  - -2.5°  - Continued. 

M -0.80 


a = 4.02°;  CL  = 0.427 


STA 

.133 

STA  .307 

STA 

.480 

STA 

.653 

STA 

.804 

STA 

.933 

A/C 

CP 

A/C  CP 

A/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

- .660 

-.061 

-.021  -.714 

.023 

-1.257 

.025 

-1.167 

.022 

-.079 

.018 

-.707 

-.567 

-.215 

.035  -.812 

.068 

-1.283 

.079 

-.828 

.075 

-.771 

.077 

-.745 

-.452 

-.  338 

. 105  -.631 

.134 

-.601 

.133 

-.567 

.129 

-.520 

.129 

-.456 

-.311 

-.389 

.178  -.553 

.209 

-.476 

.214 

-.444 

.201 

-.429 

.209 

-.351 

-.023 

-.335 

.286  -.463 

.294 

-.413 

.295 

-.378 

.294 

-.  352 

• 293 

-.290 

.133 

-.245 

.396  -.  391 

.404 

-.353 

.407 

-.333 

.397 

-.312 

.444 

-.235 

.272 

-.232 

.514  -.302 

.497 

-.326 

.502 

-.323 

.495 

-.312 

.590 

-.231 

.416 

-.198 

.618  -.272 

.594 

-.292 

.601 

-.322 

.594 

-.312 

.693 

-.243 

.565 

-.155 

.733  -.222 

. 70C 

-.291 

.696 

-.330 

.693 

-.315 

.777 

-.257 

.713 

-.131 

.835  -.180 

.864 

-.235 

.86  3 

-.277 

.704 

-.310 

.861 

-.224 

.6  54 

-.137 

.919  -.111 

.926 

-.152 

.923 

-.173 

.056 

-.283 

.918 

-.182 

.460 

-.135 

.987  -.031 

.975 

-.065 

.977 

-.047 

.926 

-.176 

.972 

-.046 

1 .0  74 

-.112 

.977 

-.039 

1.122 

-.054 

LOME? 

SURFACE 

-.660 

.096 

.022  .342 

.024 

.306 

.025 

.275 

.019 

.250 

.020 

.242 

-.616 

.065 

.038  . 145 

.075 

.074 

.130 

.002 

.066 

.039 

.076 

-.028 

-.572 

• 045 

.101  .042 

.297 

-•C37 

.298 

-.048 

.136 

-.038 

.136 

-.090 

-.462 

.001 

.165  -.012 

.400 

-.054 

.39  7 

-.063 

.214 

-.047 

.221 

-.104 

-.329 

-.012 

• 39  8 -.046 

• 6C  4 

-.057 

.501 

-.065 

.292 

-.046 

.295 

-.103 

-.172 

-.009 

.737  .125 

.785 

• 169 

.603 

.000 

.403 

-.052 

.396 

-.074 

-.030 

— .0b6 

.967 

. 185 

. 703 

.070 

.489 

-.078 

.497 

-.076 

.128 

-.121 

1.000 

-.017 

.784 

.157 

.544 

-.071 

.547 

-.024 

.413 

-.034 

.868 

• 239 

.700 

.074 

.702 

.090 

.564 

.021 

.923 

.240 

.786 

.182 

.786 

.172 

.710 

.125 

.972 

.188 

.850 

.254 

.864 

.231 

.9  76 

.271 

.419 

• 273 

.912 

.227 

1.072 

.228 

.967 

.150 

1.110 

.174 

CN- 

4732 

.4591 

4752 

4635 

4114 

3394 

CP- 

0060 

-.0435 

0562 

-. 

• 750 

0787 

-. 

0690 

a = 8.14°;  CL  = 0.792 


STA 

.133 

STA 

.307 

STA 

.480 

STA 

.653 

STA 

.004 

STA 

.933 

X/C 

CP 

>/C 

CF 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER  SURFACE 

-.660 

-.211 

-.021 

- 1.696 

.023 

-1.006 

.025 

-1.474 

.022 

-.963 

.018 

-.627 

- .567 

-.370 

• 035 

-1.  744 

.060 

-1.C50 

.079 

-1.474 

.075 

-.953 

.077 

-.609 

-.452 

-.472 

.105 

•1.208 

.134 

-.990 

.133 

-1.151 

.129 

-.927 

.129 

-.571 

-.311 

-.510 

.170 

-1. 350 

.209 

-.792 

.214 

-.588 

• 201 

-.890 

.209 

-.520 

-.023 

-.4«.0 

.286 

-.058 

.294 

-.871 

.295 

-.46  7 

.294 

-.853 

.293 

-.506 

• 133 

-.382 

.396 

-.444 

.404 

-.870 

.407 

-.396 

.397 

-.786 

.494 

-.395 

.272 

-.341 

.514 

-.310 

.497 

-.753 

• 5C2 

-.353 

.495 

-.693 

• 590 

-.356 

• 416 

-.305 

.618 

-.305 

.599 

-.689 

.601 

-.320 

.594 

-.586 

.693 

-.306 

• 565 

-.250 

.733 

-.225 

.700 

-.592 

.658 

-.293 

• 693 

-.485 

.777 

-.276 

.713 

-.236 

.835 

-.160 

.864 

-.408 

.863 

-.259 

• 784 

-.396 

.861 

-.231 

.854 

-.212 

.919 

-.088 

.926 

-.340 

.923 

-.268 

.056 

-.340 

.918 

-.203 

.980 

-.191 

.987 

-.035 

.975 

-.274 

.977 

-.242 

.926 

-.243 

.972 

-.198 

1.014 

-.160 

.977 

-.201 

1.1 22  -.09/ 


LG*ER  SURFACE 


-.660 

.116 

-.022 

• 426 

.024 

.515 

.025 

.482 

• 019 

.454 

•020 

• 451 

- .6  16 

.152 

.038 

.351 

• 075 

.317 

.130 

.180 

• 066 

.257 

.076 

• 183 

-.572 

.161 

.101 

.256 

.297 

.100 

.290 

.069 

.136 

.139 

.136 

•083 

-.462 

• 115 

.185 

. 189 

.400 

.056 

• 39  7 

.017 

.214 

.089 

.221 

.020 

-.329 

.102 

.398 

. 098 

.604 

-.013 

.SCI 

-.014 

.292 

.054 

.295 

-.172 

.107 

.737 

.173 

.705 

.182 

.603 

.025 

.403 

.022 

• 396 

-.840 

-.030 

.045 

.967 

.064 

• 703 

.044 

.489 

-.012 

.49? 

• 128 

• 002 

1.000 

-.266 

.784 

• 116 

.594 

-.010 

.597 

—.052 

• 418 

.073 

.868 

.220 

.700 

.086 

.702 

.042 

• 564 

• 110 

.923 

.268 

.706 

• 178 

.784 

.107 

• 710 

• 200 

.972 

.107 

.858 

• 244 

.044 

.141 

• 976 

.324 

.919 

.251 

•912 

• 143 

1.072 

• 271 

.967 

. 100 

1.110  .19  2 


CHm  .9409  .1469  .8443  .8905  .7980  .4418 

C«>  .0528  -• 0 1 IS  ••1276  -.0604  -.1160  -.0795 


1C'  J.f 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 

ADDITIONS;  ■ -2.5°  - Continued, 
n 

M -0.80 


a = 11.22°;  CL  * 0.990 


su 

.133 

$76 

.30  7 

STA 

.980 

STA 

• 653 

STA 

.809 

STA 

• 999 

x/c 

CP 

X/C 

CP 

X/C 

CP 

x/c 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

- .960 

-.366 

-.021 

-1.215 

• 023 

-1.381 

.025 

-1.529 

.022 

-.979 

.018 

-.979 

-.567 

-.303 

.035 

-1.167 

• C68 

-1.066 

.079 

-1.527 

.075 

-.957 

• 077 

-.960 

-.952 

-.599 

.10  5 

-1.183 

• 139 

-1.396 

.133 

-1.558 

.129 

-.922 

• 129 

-.966 

-.311 

-.620 

• 178 

-1.192 

•209 

-1.273 

.219 

-.732 

.201 

-.969 

.209 

-.999 

-.023 

-.538 

• 286 

• 1.  190 

• 2199 

-.995 

.295 

-.373 

.299 

-.990 

• 299 

-.919 

.133 

-.960 

.396 

-.999 

.909 

-1.039 

.90  7 

-.369 

.397 

-.928 

•999 

-.909 

.272 

-.902 

.519 

-.926 

.997 

-.867 

.502 

-.359 

.995 

-.950 

• 590 

-.966 

.916 

-.360 

.618 

-.791 

.599 

-.689 

.601 

-.326 

.999 

-.898 

.699 

-.996 

.5*5 

-.330 

• 733 

-.690 

.700 

-.577 

• 698 

-.329 

.693 

-.789 

.777 

-.959 

.713 

-.323 

• 639 

-.596 

.869 

-.335 

.86  3 

-.319 

• 789 

-.679 

•061 

-.995 

.859 

-.352 

• 919 

-.925 

.926 

-.929 

.923 

-.307 

.856 

-.586 

• 918 

-.999 

.980 

-.322 

.98  7 

-.299 

.975 

-.338 

.977 

-.309 

.926 

-.991 

.972 

-.929 

1.079 

-.291 

.977 

-.270 

1.122 

-.197 

10MEP 

SURFACE 

-.660 

.101 

-.022 

.92  3 

• 029 

.563 

.025 

.591 

.019 

• 515 

• 020 

• 999 

-.616 

.211 

• 038 

• 962 

.075 

• 912 

.130 

• 266 

.066 

• 353 

•076 

.271 

-.572 

.238 

• 101 

.379 

.297 

.152 

.298 

.113 

.136 

.228 

.196 

• 199 

-..962 

.216 

.185 

.278 

.900 

.102 

.39  7 

.058 

.219 

• 153 

• 221 

.059 

-.329 

.199 

• 398 

.159 

• 609 

-.030 

.501 

.005 

.292 

• 112 

.295 

• 015 

-.172 

.179 

.737 

. 170 

.765 

.121 

.603 

.096 

• 903 

.071 

• 996 

-.091 

-.030 

.191 

.967 

-.009 

.70  3 

.096 

.989 

.009 

.997 

-.083 

.128 

.091 

1.000 

-.393 

.789 

• 116 

.599 

-.022 

.597 

-.088 

• 918 

.150 

.868 

.231 

.700 

.069 

• 702 

-.002 

• 569 

.177 

.923 

.275 

.786 

.138 

• 706 

.069 

.710 

.299 

.972 

.090 

.858 

.200 

• 869 

• 115 

.976 

.395 

.919 

• 191 

• 912 

• 118 

1.072 

.279 

• 967 

-.025 

1.110 

.183 

CM  1. 

1329 

1. 

1712 

9681 

# 

7313 

9392 

9993 

CM 

0659 

-. 

1531 

-. 

1080 

-. 

C697 

-. 

1688 

-• 

0899 

M -0.90 


or  = -3.82°;  CL  = -0.389 


STA 

.133 

STA 

.30  7 

STA 

.980 

STA 

.653 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

-.660 

.022 

-.021 

.295 

.023 

.267 

.02  5 

.306 

-.56/ 

-.010 

.035 

.116 

.068 

.199 

.079 

.162 

-.65  2 

-.112 

.105 

.093 

.139 

.056 

. 133 

.101 

-.311 

-.  1 78 

.1/8 

-.019 

.209 

.025 

.219 

.059 

-.023 

-.132 

.266 

-.093 

.296 

-.006 

.295 

.021 

.133 

-.058 

.396 

-.058 

.909 

-.038 

• 9C  7 

-.019 

.272 

-.021 

.519 

-•  C6  l 

.95  7 

-.066 

.502 

-.056 

.616 

• 006 

.618 

-.079 

.599 

-.093 

.601 

-.100 

.565 

.095 

.733 

-.003 

• 700 

-.138 

• 69  8 

-.166 

• 713 

.032 

.835 

-.  Ill 

.066 

-.158 

.06  3 

-.299 

.856 

-.013 

.319 

-.099 

.926 

-.156 

• 923 

-.209 

.980 

-.069 

• 967 

-.011 

.975 

-.059 

.977 

-.069 

1.076 

-.056 

1.122 

-.026 

LOnEA 

SURFACE 

- .660 

-.056 

-.022 

-.623 

• 026 

-1.062 

• 025 

-1.190 

-.616 

-.191 

• 038 

-.698 

• 075 

-1.092 

• 130 

-1.200 

-.572 

-.177 

.101 

-.635 

.297 

-.970 

.298 

-.668 

-.962 

-.206 

.185 

-.609 

.600 

-.189 

.39  7 

-.261 

-.329 

-.199 

.398 

-.  565 

.606 

-.198 

.501 

-.161 

-.172 

-.121 

.737 

.005 

.765 

• 111 

.603 

-.070 

-.030 

-.236 

.967 

.176 

.703 

.099 

• 128 

-.350 

1.000 

.028 

. 769 

.099 

• 918 

-.393 

.668 

.093 

• 566 

-.310 

.923 

.102 

.710 

-.083 

• 972 

.070 

• 976 

.196 

1.072 

.222 

1.1  10 

.1/9 

STA 

.809 

STA 

.933 

</C 

CP 

X/C 

CP 

.022 

• 902 

.010 

.433 

075 

.189 

.077 

.093 

.129 

• 136 

• 129 

.113 

201 

.069 

.209 

.060 

299 

.092 

.293 

-.015 

397 

-.001 

.999 

-.121 

995 

-.059 

.590 

-.190 

599 

-.110 

.693 

-.272 

693 

-.160 

.777 

-.361 

709 

-.236 

.661 

-.309 

856 

-.299 

.916 

-.132 

926 

-.210 

.972 

-.217 

977 

-.136 

019 

-.898 

.020 

-.403 

066 

-.668 

.076 

-.442 

136 

-.705 

.136 

-.403 

219 

-.757 

• 221 

-.156 

292 

-.791 

.295 

-.510 

903 

-.693 

.396 

-.244 

989 

-.599 

.697 

-.249 

599 

-.599 

.597 

-.227 

700 

-.928 

.702 

-.224 

766 

-.328 

.786 

-.206 

858 

-.152 

.669 

-.214 

919 

.107 

.912 

-.201 

96  7 

.136 

CN>  -.1937  -.3640 

CM  - .0530  -.038! 


-.3399 

-.0772 


-.3299 

-.C078 


-.9829  -.1795 

- .0039  -.0319 


BS  :•» 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS; Sh  - -2.5° - Continued. 

M -0.90 


or  = 0.02°;  CL  = 0.024 


S1A 

.113 

STA 

. 30  7 

STA 

. A0O 

STA 

.653 

STA 

• 80A 

STA 

.933 

x/C 

CF 

*/c 

C P 

X/C 

CP 

X/C 

CP 

x/c 

CP 

X/C 

CP 

UPPER 

surface 

- .660 

.015 

- .02  1 

-.  C32 

.023 

-.169 

.025 

-.079 

.022 

.081 

.018 

• 190 

-.5c  7 

-.001 

.035 

-.227 

.060 

-.238 

.079 

-.150 

.075 

-.122 

.077 

-.204 

-.452 

-.219 

.105 

- • 2A0 

• 1 3A 

-.232 

. 133 

-.171 

.129 

-.115 

.129 

-.089 

-.111 

-.291 

.173 

- • 2A0 

.205 

-.213 

• 21 A 

-.167 

.201 

-.138 

.209 

-.127 

-.U2J 

— • 2A  A 

.206 

-.253 

.25A 

-.216 

.295 

-.163 

• 29A 

- • 140 

.293 

-.149 

.133 

-.150 

.396 

-.233 

• AQA 

-.  19A 

.AC  7 

-.171 

.397 

-.146 

.494 

-.149 

.212 

-.  123 

• 51 A 

-.106 

• A9  7 

-.199 

.502 

-.200 

• A95 

-.185 

.590 

-.182 

.Alt 

-.09  7 

.6  10 

-.  160 

.599 

-.213 

.601 

-.217 

• 59A 

-.209 

.493 

-.207 

-.056 

.733 

-.170 

.700 

-.239 

.698 

-.272 

.693 

-.258 

.777 

-.213 

.713 

-.055 

.035 

-.  167 

. 06A 

-.236 

.663 

-.276 

• 7§A 

-.285 

.861 

-.172 

-.006 

.919 

-.119 

.926 

— • l At 

.923 

-.168 

.856 

-.282 

.918 

-.127 

.900 

-.090 

.507 

-.015 

.975 

-.050 

.977 

-.02A 

.926 

-.173 

.972 

.012 

1.0  It 

-.090 

.977 

-.010 

I.W2 

-.030 

ICtoER 

SURFACE 

- .060 

.039 

-.022 

• C32 

.02A 

-.26A 

.025 

-.520 

.019 

-.659 

.020 

-.633 

- .616 

-.039 

.030 

-.223 

.075 

-•  A2  5 

. 130 

-•  3A3 

.066 

-.698 

• 074 

-.499 

-.572 

— • 0 7A 

.101 

-•27A 

.297 

-.285 

.290 

-.297 

.136 

-.515 

.134 

-.665 

-.At  2 

-.112 

.165 

-.200 

. AOO 

-.229 

.397 

-.256 

.214 

-.315 

.221 

-.398 

-.329 

-.117 

.398 

-.203 

• 60A 

-.130 

.501 

-.  195 

.292 

-.285 

.295 

-.233 

-.172 

-.070 

.737 

.066 

.705 

.1A3 

.603 

-.0A7 

• AO  3 

-.223 

.396 

-.143 

-.030 

-.173 

.967 

.199 

.703 

.065 

• A89 

-.223 

.467 

-.128 

.120 

-.257 

1.000 

.007 

• 76  A 

.116 

• 59A 

-.168 

.397 

-.044 

•Alt 

-.170 

.660 

• l 7A 

.700 

.024 

.702 

•089 

• 5t  A 

-.110 

.923 

.185 

• 786 

• 132 

• 786 

• 160 

.710 

.037 

.972 

.139 

.858 

• 192 

• 864 

.199 

.976 

• 23A 

.919 

.214 

.912 

.197 

1.072 

.223 

.967 

.162 

1.110 

.170 

1303 

CE51 

0112 

G'6l 

0057 

.. 

0125 

-. 

036A 

-. 

05A  l 

-. 

07A1 

-. 

0031 

0879 

08  72 

a = 3.97°;  CL  = 0.461 


STA 

.133 

STA 

.30  7 

STA 

.400 

X/C 

CP 

X/C 

CP 

x/C 

CP 

UPPER 

-.660 

-.051 

-.021 

-.  •jOO 

.023 

-.951 

“ • 5t  7 

-.100 

.035 

-.799 

.G6E 

-1.076 

- .452 

-.334 

.105 

-.620 

.134 

-1.002 

-.311 

-.All 

.170 

-.600 

.209 

-.903 

-.023 

-.344 

.206 

-•  566 

.294 

-.675 

.133 

-.273 

.396 

-.494 

.404 

-.409 

.272 

-.224 

.514 

-.402 

.49  7 

-.284 

.416 

-.213 

.610 

-.362 

.599 

-.245 

.565 

-.100 

.733 

-.231 

.700 

-.279 

• 713 

-.103 

.035 

-.153 

.064 

-.220 

.0  54 

-.219 

.919 

-.08  3 

.926 

-.132 

.900 

-.181 

.107 

-.019 

.975 

-.053 

1.074 

-.135 

1.122 

-.064 

LOWER 

-.660 

.100 

-.022 

.34 1 

.024 

.277 

-.6  16 

.0/2 

.038 

• 143 

.075 

.046 

-.572 

.043 

• 101 

.041 

.297 

-.065 

-.462 

-.007 

.18  5 

-.012 

.400 

-.079 

-.329 

-.020 

.39  0 

-.050 

.604 

-.070 

-.172 

-.006 

.737 

. 133 

• 705 

.101 

-.030 

— .000 

.967 

• 200 

• 120 

-.128 

1.000 

-.016 

.416 

-.037 

• 564 

• 0C7 

• 710 

.127 

• 976 

• 206 

1.072 

• 249 

1.110 

• 104 

0 

SCSO 

5038 

5232 

-. 

0154 

-• 

0501 

- • 

0546 

SURFACE 


SURFACE 


STA 

.653 

STA 

.804 

STA 

• 933 

/C 

CP 

X/C 

CP 

X/C 

CP 

025 

-.944 

.022 

-.823 

.018 

-.733 

079 

-1.031 

.075 

-.952 

.077 

-•916 

133 

-1.013 

.129 

-.893 

.129 

-.795 

214 

-.963 

.201 

-.465 

.209 

-.397 

29  5 

-.545 

.294 

-.352 

.293 

-.344 

40  7 

-.283 

.397 

-.300 

.494 

-.228 

502 

-.267 

.495 

-.332 

.590 

-.237 

601 

-.296 

.594 

-.345 

.693 

-.255 

69  8 

-.340 

.693 

-.347 

.777 

-.261 

06  3 

-.291 

.784 

-.332 

.861 

-.209 

923 

-.100 

.056 

-.273 

.918 

-.150 

977 

-.057 

.926 

-.149 

.972 

-.017 

.977 

-.034 

025 

.210 

.019 

.213 

.020 

• 224 

130 

-.031 

.066 

.001 

• 076 

-.047 

29  0 

-.065 

.136 

-.052 

.136 

-.lit 

39  7 

-.006 

.214 

-.063 

.221 

-.120 

501 

-.077 

.292 

-.064 

.295 

-.132 

60  3 

.016 

.403 

-.047 

.394 

-.107 

703 

.073 

• 489 

-.092 

.497 

-.099 

764 

.157 

.594 

-.090 

.597 

-.034 

068 

.244 

.700 

.068 

.702 

.092 

923 

.295 

. 706 

• 180 

.786 

.177 

972 

.196 

.850 

.254 

• 044 

.22  4 

.919 

.271 

.912 

• 231 

.967 

.148 

5291 

.4396 

.3633 

0732 

-.0762 

-.0421 

BS-25 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS; Sh  ■ -2. 5°  - Continued. 

M -0.90 


a = 8.17°;  C,  - 0.863 


SI  A 

.133 

ST  A 

. 30  7 

STA 

.*80 

STA 

.653 

X/C 

CP 

X/C 

C P 

X/C 

CP 

X/C 

CP 

UPPER  SURFACE 

-.660 

-.150 

-.02  1 

-1.221 

.023 

-1.32* 

.025 

-1.29* 

- .567 

-.323 

.035 

- 1 • A*Q 

.068 

- 1. *36 

.0  79 

-1.3*5 

- .*5^ 

-.*30 

.109 

-1.118 

.13* 

-1.365 

. 133 

-1.323 

- .311 

-.520 

. 1 76 

- J.  C76 

.209 

-1.32* 

.21* 

-1.18* 

-.023 

-.*5« 

• 26  6 

- 1 . 0*8 

.29* 

-1.017 

• 25  5 

-.910 

.133 

-.3** 

.396 

-.  920 

. *0* 

-.812 

.*07 

-.7*6 

.2  72 

-.31  y 

.51* 

-.732 

.*97 

-.800 

.502 

-.515 

.*16 

-.312 

.6  18 

-.575 

.599 

-.751 

.601 

-.3*0 

.565 

- . 2 6 5 

.733 

-.  *89 

. 7U0 

-.  tb2 

.656 

-.263 

.713 

-.2*3 

.633 

-.  199 

.86* 

-.*61 

.863 

-.255 

.85* 

-.  3o9 

.919 

-.062 

.926 

-.*15 

.92  3 

-.261 

.sao 

-.*31 

.967 

-.037 

.975 

-.319 

.577 

-.262 

1.0  7* 

-•26«J 

1.122 

-.  1*U 

LOME  R SURFACE 

- *66u 

• 1*1 

-.022 

.*62 

.02* 

.507 

.025 

.*50 

-.616 

. 1 70 

.036 

. 35* 

.075 

.293 

.130 

.158 

-.572 

. lo4* 

.101 

.265 

.297 

.096 

.2  98 

.0*1 

-.*62 

.1«1 

.165 

.191 

.*00 

.0*3 

.39  7 

-.013 

- • J 29 

. 1 Jl 

.396 

.092 

.60* 

-.029 

.501 

-.0*7 

-.1/2 

• 109 

.737 

. 180 

. /es 

.163 

.603 

.006 

- .030 

.uJ3 

.967 

.076 

. 703 

.015 

.126 

-.002 

1 .000 

-.382 

.76* 

.096 

.*16 

.061 

.668 

.212 

.56* 

.118 

.923 

.266 

.710 

.215 

.972 

.096 

.9  76 

.33/ 

1.072 

.2  73 

1.110 

.192 

STA 

.60* 

STA 

.9  33 

X/C 

CP 

X/C 

CP 

.022 

- 1.251 

.018 

-.665 

.075 

-1.327 

.077 

-.623 

.129 

-1. 305 

.129 

-.578 

.201 

-1 .253 

.209 

-.556 

.2V* 

-.821 

.293 

-.525 

. 197 

-.727 

.*9* 

-.*50 

.*95 

-.672 

.590 

-.*03 

. 59* 

-.613 

.693 

-.363 

.693 

-.55* 

.777 

-.337 

.78* 

-.*55 

. 861 

-.308 

.656 

-.396 

.918 

-.291 

.926 

-.312 

.972 

-.279 

.977 

-.259 

019 

.*37 

.020 

.**3 

066 

.209 

.076 

.166 

136 

.112 

.136 

.06* 

.21* 

. C63 

.221 

-.00* 

,292 

.029 

.295 

-.0*1 

,*03 

-.003 

.396 

-.076 

,*89 

-.0*9 

.*97 

-.  101 

59* 

-.066 

.597 

-.081 

.700 

.077 

.702 

.012 

, 786 

.179 

.786 

.091 

,856 

.251 

.06* 

.1*0 

,919 

.25* 

.912 

.138 

.967 

.095 

CN« 

.9065 

.9702 

.9  787 

. 7661 

.639* 

CH* 

- .00*7 

-.017* 

-.1287 

-.0663 

-.1153 

i 


M “0.95 


or  = -3.97°;  CL  = -0.440 


STa  .133 

x/C  CP 


-.660  .0*6 

- .567  .002 

-.652  -.109 

-.311  -.199 

-.023  -.11) 

.1 33  -.0*1 

- 2 72  -.000 

.*16  .032 

.565  .056 

.713  .051 

.86*  .007 

.980  -.033 

1.07*  -.072 

1.122  -.033 


-.660  -.0*3 

-.616  -.132 

C.000  0.000 

-.329  -.23* 

-.172  -.101 

-.030  -.216 

.128  -.3*5 

.♦18  -.269 

.56*  -.310 

.710  -.189 

.976  .162 

1.072  .2 00 

1.110  .163 

0.000  0.000 

C *•  -.1909 

C«*  -.0081 


STA  .307 

STA  .*60 

STA 

.653 

STA 

.80* 

STA 

.933 

l/C  CP 

X/C  CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

, C2  1 .325 

.023  .295 

.025 

.289 

.022 

.39* 

.018 

.*50 

,035  .125 

.068  .132 

.079 

.151 

.075 

.203 

.077 

• 199 

, 1C  5 . C*  6 

.13*  .059 

.133 

.100 

.129 

.139 

. 129 

. 129 

,176  .OCO 

.209  .023 

.21* 

.0** 

.201 

.082 

.209 

.056 

,266  -.019 

.29*  -.007 

.295 

.032 

.29* 

.050 

.293 

.001 

,396  -.0*0 

.*0*  -.029 

.*07 

-.009 

.397 

.01* 

.*9* 

126 

51«*  -.03* 

.*97  -.060 

.50? 

-.056 

.*95 

-.0*3 

.590 

-.20* 

,618  -.065 

.599  -.005 

.601 

-.097 

.59* 

-.095 

.693 

-•  302 

,733  -.083 

.700  -.136 

.©98 

-.175 

.693 

-.171 

.777 

-.*13 

835  -.12  1 

.8  6*  -.138 

.863 

-.252 

.78* 

-.261 

.861 

-.515 

,919  -.098 

.926  -.152 

.923 

-.20* 

.856 

-.3** 

.918 

-.6*6 

987  .OC0 

.97?  -.027 

.977 

-.033 

.926 

-.515 

.972 

-.267 

.977 

-.538 

10MER 

SURFACE 

022  -.528 

.02*  -.089 

.025 

-1.025 

.019 

-.82* 

.020 

-.405 

036  -.7*6 

.075  -.931 

0.000 

0.000 

.066 

-.701 

.076 

-.  391 

101  -.626 

.297  -.937 

.130 

-1.096 

.136 

-.720 

.136 

-.367 

185  -.521 

.*00  -.89* 

.298 

-.879 

.21* 

-.71* 

.221 

-.368 

398  -.592 

.©0*  -.188 

.397 

-.520 

.292 

-.660 

.295 

-.  345 

737  -.097 

.78?  .0*0 

.501 

-.380 

.*03 

-.582 

.396 

-.311 

.967  .067 

.603 

-.21* 

.*89 

-.522 

.497 

-.281 

1.000  .03* 

.703 

.0** 

.59* 

-.528 

.597 

-.257 

.78* 

.055 

.700 

-.*22 

.702 

-.237 

.668 

.058 

.786 

-.363 

.786 

-.232 

.923 

.006 

.858 

-.305 

.86* 

-.217 

.919 

-.28* 

.912 

-.209 

.967 

-.288 

-.*113 

-.*390 

*0*2 

_t 

♦ 507 

1497 

-.on* 

-.0382 

0587 

0019 

-I 

0531 

^ ''•*5”  *•  'V  mgyrns 


U5-26 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS; 8h  --2.5°  - Continued. 

M -0.95 


a -0.09°,  CL  --  0.012 


SlA 

.1  13 

5TA 

.307 

STA 

.480 

STA 

.653 

STA 

.804 

STA 

.933 

A/C 

CP 

x/c 

CP 

x/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

-.bit 

.030 

-.02  l 

.012 

.023 

-.141 

.025 

-.104 

.022 

.094 

.018 

.190 

- ,5o7 

- • 0o5 

.035 

-.18-* 

.068 

-.272 

.079 

-.214 

.075 

-.106 

.077 

-.068 

-.<►5  2 

-.135 

. 1C  5 

-.229 

.1  34 

-.261 

.133 

-.21  3 

.129 

-.125 

. 129 

-.093 

-.311 

-.28  7 

. 17d 

-.273 

.209 

-.232 

.214 

-.177 

.201 

-.131 

.209 

-.  139 

-.023 

- .37 8 

.286 

-.235 

.294 

-.207 

.295 

-.158 

.294 

-.138 

.293 

-.156 

.133 

-.119 

.396 

-.243 

.404 

-.184 

.407 

-.171 

.397 

-.143 

.494 

-.222 

.272 

-.096 

.514 

-.197 

.497 

-.234 

.502 

-.199 

.495 

-.196 

.590 

-.289 

.416 

- .081 

.618 

-.200 

.599 

-.227 

.601 

-.221 

.594 

-.254 

.693 

-.354 

.565 

-.039 

.733 

-.202 

.700 

-.266 

.698 

-.296 

.693 

-.317 

.777 

-.111 

.713 

-.340 

.835 

-.183 

.864 

-.268 

.863 

-.338 

.784 

-.317 

.861 

-.137 

.854 

-.100 

.919 

-.125 

.926 

-.155 

.923 

-.159 

.856 

-.329 

.918 

-.  106 

.9  90 

-.123 

.987 

-.005 

.975 

-.052 

.977 

-.016 

.926 

-.205 

.972 

.027 

1.0  74 

-.104 

.977 

-.022 

1.122 

- • C2  9 

LOWER 

SURFACE 

- .660 

.042 

-.022 

.040 

.024 

-.289 

.025 

-.491 

.019 

-.568 

.020 

-.573 

-.616 

-.024 

.038 

-.208 

.075 

-.451 

0.000 

0.000 

.066 

-.743 

.076 

-.791 

C.000 

0.000 

. 101 

-.290 

.297 

-.241 

.130 

-.549 

.136 

-.682 

.136 

-.731 

-.329 

-.121 

. 185 

-.312 

.400 

-.259 

.298 

-.237 

.214 

-.340 

.22 1 

-.621 

-.172 

— • C 7 1 

. 39  8 

-.225 

.604 

-.207 

.397 

-.235 

.292 

-.278 

.295 

-.383 

-.030 

-.192 

.737 

.088 

.785 

.142 

.501 

-.287 

.403 

-.251 

.196 

-.282 

.128 

-.314 

.967 

.209 

.603 

-.029 

.489 

-.184 

.497 

-.063 

.418 

- • 1 9u 

1.000 

.016 

.703 

.067 

.594 

-.201 

.597 

-.002 

.564 

-.148 

.784 

.113 

.700 

.014 

.702 

.102 

.710 

.033 

.868 

.177 

.786 

.116 

.786 

.164 

.976 

.23  7 

.923 

.185 

.858 

.174 

.864 

.204 

1.072 

.23  3 

.919 

.212 

.912 

.212 

1.110 

.184 

.967 

.150 

C.000 

0.000 

CN- 

1469 

0777 

0759 

0428 

0069 

_ 

0343 

c»- 

0213 

-• 

0580 

-• 

0750 

0838 

0955 

-. 

0964 

Of  = 

3.96°;  CL  = 0.495 

STA 

.133 

STA 

.307 

STA  .480 

STA 

.653 

STA 

.604 

STA 

.933 

X/C 

CP 

X/C 

CP 

X/C  CP 

X/C 

CP 

x/C 

CP 

X/C 

CP 

UPPER 

SURFACE 

-.660 

-.013 

-.021 

-.838 

.023  -.789 

.025 

-.767 

.022 

-.656 

.018 

-.620 

-.5  67 

-.142 

.035 

-.935 

.068  -.903 

.079 

-.847 

.075 

-.622 

.077 

-.805 

-.452 

-.27e 

. 105 

-.053 

.134  -.871 

.133 

-.856 

.129 

-.813 

.129 

-.822 

-.311 

-.374 

.178 

-.366 

.209  -.795 

.214 

-.832 

.201 

-.818 

.209 

-.790 

-.023 

— • 4©  1 

.2  66 

-.*46 

.294  -.587 

.295 

-.775 

.294 

-.757 

.29) 

-.751 

.133 

-.  360 

.396 

-.439 

.404  -.503 

.407 

-.744 

.397 

-.735 

.494 

-.607 

.272 

-.221 

.514 

-.382 

.497  -.434 

.502 

-.455 

.495 

-.695 

.590 

.016 

.4  16 

-.105 

.618 

-.380 

.599  -.444 

.601 

-.423 

.594 

-.510 

.69) 

-.005 

.565 

-.0*8 

.73  3 

-.381 

.700  -.503 

.698 

-.503 

.693 

-.231 

.777 

-.145 

.713 

-.123 

.835 

-.383 

.864  -.193 

.863 

-.175 

.784 

-.168 

.861 

-.185 

.854 

-.207 

.91  * 

-.184 

.926  -.102 

.923 

-.076 

.856 

-.160 

.918 

-.163 

.980 

-.260 

.987 

-.063 

.975  -.078 

.977 

-.022 

.926 

-.115 

.972 

-.019 

1.074 

-.309 

.977 

.022 

1.122 

-.172 

LOWER 

SURF AC r 

-.660 

.118 

-.022 

,37  2 

.024  .249 

.025 

.170 

.019 

.148 

.020 

.218 

-.616 

.088 

.038 

• 146 

.075  .026 

0.000 

0.000 

.066 

-.076 

.076 

-.079 

C.000 

0.000 

. 101 

.047 

.297  -.104 

.130 

-.071 

.136 

-.100 

.1)6 

-.1)8 

-.329 

-.021 

. 185 

-.003 

.400  -.101 

.298 

-.103 

.214 

-.106 

.221 

-.  14*8 

-.172 

-.00  3 

.398 

-.055 

.604  - .0C4 

.397 

-.132 

.292 

-.086 

.295 

-.152 

-.0  30 

-.0*5 

.737 

.131 

.785  .174 

.501 

-.104 

.403 

-.055 

.396 

-.129 

.128 

-.173 

.967  .191 

.603 

.015 

.489 

-.103 

.497 

-.117 

.416 

-.052 

1.000  -.055 

.703 

.068 

.594 

-.088 

.597 

-.022 

.564 

.007 

.784 

.159 

.700 

.087 

.702 

.118 

.710 

.124 

.866 

.244 

.786 

.200 

.786 

.197 

.97© 

.293 

.923 

.297 

.858 

.271 

.664 

.2)7 

1.072 

.242 

.919 

.296 

.912 

.245 

1.110 

.163 

.967 

• 193 

0.000 

0.000 

CN- 

4939 

5261 

.5249 

5578 

5405 

4)76 

CK- 

0320 

0743 

-.0801 

-« 

0848 

" 

0691 

-• 

0384 

B5-27 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS; 8h  ■ "2. 5°  - Continued. 

M -0.95 


n 8.15°;  CL  0.902 


STA 

.133 

STA 

. 307 

STA 

.680 

STA 

.653 

STA 

.806 

STA 

.933 

x/t 

CP 

x/c 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

SURf ACE 

- .60C 

-.115 

-.021 

-1.163 

.023 

-1.161 

.025 

-1.101 

.022 

-1.036 

.018 

-.979 

-.567 

-.302 

.035 

-1.261 

.066 

-1.227 

.079 

-1.155 

.075 

-1.131 

.077 

-1.076 

-.652 

-.380 

. 105 

-1.226 

.136 

-1.187 

.133 

-1.165 

.129 

-1.116 

. 129 

-.  976 

-.311 

- .<*65 

.178 

-1.155 

.209 

-1.150 

.216 

-1.125 

.201 

-1.101 

.209 

-.889 

- .02  3 

-.529 

.266 

-.925 

.296 

-l.l 10 

.295 

-1.093 

.296 

-1.057 

.293 

-.776 

.133 

-.611 

. 39b 

-.753 

.606 

-1.066 

.607 

-1.079 

.397 

-1.028 

.696 

-.555 

• 272 

-.365 

.516 

- .666 

.697 

-.655 

.502 

-1.053 

.695 

-.972 

.590 

-.685 

.<*16 

-.263 

.616 

-.520 

.599 

-.717 

.601 

-.961 

.596 

-.691 

.693 

-.612 

.565 

-.188 

.733 

-.655 

.700 

-.588 

.698 

-.657 

.693 

-.500 

.777 

-.  380 

.713 

-.203 

.835 

-.662 

.6  66 

-.368 

.863 

-.556 

.786 

-.601 

.861 

-•  330 

.8  56 

-.292 

.919 

-.325 

.926 

-.311 

.923 

-.506 

.856 

-.373 

.918 

-.319 

.960 

-.361 

. 9b  7 

-.161 

.975 

-.258 

.9  77 

-.606 

.926 

-.353 

.972 

-.  305 

1.076 

-.660 

.977 

-.366 

1.122 

-.359 

LOWER 

SURFACE 

-.660 

.163 

-.022 

.676 

.026 

.501 

.025 

.631 

.019 

.387 

.020 

. 38  2 

-.616 

.183 

.036 

.369 

.075 

.279 

0.000 

0.000 

.066 

.168 

.076 

. 101 

0.000 

0.000 

. 101 

.261 

.2  97 

.082 

.130 

. 125 

.136 

.072 

.136 

.002 

-.329 

. 103 

.135 

.193 

.600 

.033 

.2  98 

.018 

.216 

.029 

.221 

-.058 

-.172 

. 106 

. 39  8 

.096 

.606 

-.039 

.397 

-.037 

.292 

-.008 

.295 

-.111 

-.0  30 

.035 

.737 

.176 

.7  85 

.156 

.501 

-.071 

.603 

-.016 

. 396 

-.  153 

.126 

-.005 

.967 

.100 

.603 

.006 

.689 

- .082 

.697 

-.  106 

.616 

.081 

1 .OOC 

-.295 

.703 

.025 

.596 

-.136 

.597 

-.  160 

• 5 66 

.120 

.786 

.112 

.700 

.017 

.702 

-.039 

.7  10 

.217 

.868 

.236 

.786 

.117 

.786 

.050 

.976 

. 366 

.923 

.289 

.858 

.196 

.066 

. 101 

1.072 

• 26  9 

.910 

.208 

.912 

.098 

1.110 

.168 

.967 

.026 

O.OOC 

0.000 

851  3 

9767 

9257 

9816 

0 335 

5909 

“ * 

>0259 

•• 

iooe 

1197 

1700 

,1217 

-! 

0758 

M -0.99 


a = -3.96°;  CL  = -0.459 


STA 

.133 

STA  .307 

STA  .680 

STA 

.653 

STA 

.006 

STA 

.933 

X/C 

CP 

X/C  CP 

X/C  CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER 

surface 

-.660 

-.066 

-.021  .330 

.023  .291 

.025 

.273 

.0  22 

.305 

.018 

.630 

-.567 

-.068 

.035  .158 

.060  .151 

.079 

.129 

.075 

.178 

.077 

.189 

-.652 

-.111 

.105  .078 

.136  .077 

.133 

.099 

.129 

.117 

.129 

.121 

-.311 

-.172 

.'70  .028 

.209  .060 

.216 

.066 

.201 

.002 

.209 

.063 

-.023 

-.200 

.266  -.006 

.296  .009 

.295 

.035 

.296 

.032 

.293 

.000 

.133 

.002 

.396  -.023 

.606  -.022 

.607 

-.010 

.397 

.000 

.696 

-.113 

.272 

.032 

.516  -.013 

.697  -.060 

.502 

-.055 

.695 

-.009 

.590 

-.189 

• 616 

.057 

.618  -.063 

.599  -.091 

.601 

-.093 

.596 

-.136 

.093 

-.290 

.565 

.066 

.733  -.006 

.700  -.166 

.698 

-.176 

.693 

-.183 

.777 

-.389 

.713 

.073 

.835  -.165 

.866  -.196 

.863 

-.602 

.786 

-.211 

.861 

-.686 

.056 

.025 

.919  -.096 

.926  -.150 

.923 

-.152 

.856 

-.362 

.918 

-.037 

.900 

-.025 

.987  .016 

.975  -.030 

.977 

-.036 

.926 

-.662 

.972 

-.633 

l .076 

-.088 

.977 

-.657 

1.122 

-.060 

LOWER 

SURFACE 

-.660 

-.100 

-.022  -.638 

.026  -.789 

.025 

-.867 

.019 

-.929 

.020 

-.688 

-.616 

-.137 

.038  -.696 

.075  -.833 

0.000 

0.000 

.066 

-1.056 

.076 

-.666 

0.000 

0.000 

.101  -.587 

.297.  -.826 

.130 

-.992 

.136 

-.997 

. 136 

-.615 

-.329 

-.223 

.185  -.516 

.600  -.051 

.298 

-.959 

.216 

-.901 

.221 

-.561 

-.172 

-.06  3 

. 338  -.516 

.606  -.197 

.397 

-.921 

.292 

-.936 

.295 

-.531 

-.030 

-.205 

.737  -.097 

.785  .017 

.501 

-.027 

.603 

-.709 

.396 

-.662 

.128 

-.336 

.967  .086 

.603 

-.170 

.689 

-.053 

.697 

-.609 

.618 

-.230 

1.000  .021 

.703 

.083 

.596 

-.038 

.597 

-.377 

.566 

-.293 

.786 

. 197 

.700 

-.529 

.702 

-.381 

.710 

-.176 

.066 

.189 

.786 

-.206 

.786 

-.370 

.976 

.176 

.923 

.006 

.850 

-.107 

.866 

-.360 

1.072 

.218 

.919 

-.085 

.912 

-.331 

1.110 

.180 

.907 

-.061 

0.000 

0.000 

- . 

1620 

-.3911 

-.6051 

, 6C56 

,5615 

3100 

• 

0019 

-.0125 

-.0359 

-« 

,0673 

,0139 

-. 

0271 

B5-28 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS;  Sh  - -2.5°  - Continued. 

M -0.99 


a -0.05°;  CL  -0.004 


STA 

.13) 

STA 

.307 

STA 

.680 

STA 

.65  ) 

STA 

.806 

STA 

.933 

x/L 

X/C 

CP 

x/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPE  R 

SURFACE 

-.660 

-.006 

-.02  1 

-.06  1 

.023 

-.205 

.025 

-.081 

.022 

.097 

.018 

.225 

-.5e7 

-.07* 

.0)5 

-.293 

.068 

-.268 

.079 

-.175 

.075 

- .097 

.077 

-.037 

-.652 

-.157 

. 105 

-.258 

.1  36 

-.260 

.133 

-.186 

.129 

-.106 

. 129 

-.056 

-.311 

-.265 

. 178 

- • )C  7 

.209 

-.266 

.216 

-.191 

.201 

-.130 

.209 

-.096 

-.023 

- . 332 

.286 

-.216 

.296 

-.2)7 

.295 

-.170 

.296 

-.098 

.293 

-.  128 

. 133 

-.267 

. 396 

-.201 

.606 

-.188 

.607 

-.175 

.397 

-.076 

.696 

-.221 

.272 

-.18) 

.516 

-.183 

.697 

-.206 

.502 

-.226 

.695 

-.125 

.590 

-.286 

.616 

-.11) 

.618 

-.199 

.599 

-.269 

.601 

-.263 

.596 

-.196 

.693 

-.373 

.565 

-.028 

.7)3 

-.197 

.700 

-.288 

.698 

-.156 

.693 

-.282 

.777 

-.671 

.713 

-.018 

.8)5 

-.260 

.866 

-.16) 

.863 

-.322 

.786 

-.367 

.861 

-.333 

.856 

-.071 

.919 

-.111 

.926 

-.086 

.923 

-.166 

.856 

-.696 

.918 

-.076 

.980 

-.116 

.987 

.032 

.975 

-.012 

.977 

.001 

.926 

-.186 

.972 

-.Oil 

1.076 

-.162 

.977 

-.050 

1.1  22 

-.062 

LCmER 

SURFACE 

-.660 

.060 

-.022 

.060 

.026 

-.261 

.025 

-.630 

.019 

-.526 

.020 

-.539 

-.6  16 

-.029 

.039 

-.233 

.075 

-.627 

0.000 

0.000 

.066 

-.731 

.076 

-.691 

0.000 

0.000 

. 101 

-.292 

.297 

-.673 

.130 

-.676 

.136 

-.662 

.136 

-.706 

-.329 

-.097 

.185 

-.306 

.600 

-.667 

.298 

-.166 

.216 

-.563 

.221 

-.762 

-.172 

-.036 

. 398 

-.383 

.606 

-.12) 

.397 

-.223 

.292 

-.301 

.295 

-.670 

-.030 

-.161 

.737 

.079 

.785 

.176 

.501 

-.266 

.603 

-.267 

.396 

-.339 

.128 

-.28) 

.967 

.232 

.603 

.008 

.689 

-.176 

.697 

-.262 

.618 

-.2)8 

1.000 

.022 

.703 

.096 

.596 

-.192 

.597 

-.059 

.566 

-.211 

.786 

.167 

.700 

.019 

.702 

.056 

.710 

-.020 

.868 

.201 

.786 

.109 

.786 

. 126 

.976 

.220 

.923 

.217 

.858 

.168 

.066 

.173 

1.072 

.230 

.919 

.201 

.912 

.175 

1.110 

.183 

.967 

.119 

C.000 

0.000 

CN- 

,1639 

.0376 

.0291 

,0616 

.0362 

0512 

CH» 

- . 

,0082 

,0663 

-« 

,0692 

,0660 

,0973 

1060 

a ‘ 3.43°;  = 0.440 


STA 

• 1 3 > 

STA 

.30  7 

STA 

.680 

STA 

.65) 

STA 

.806 

STA 

.933 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

X/C 

CP 

UPPER  SURFACE 

-.630 

.000 

-.021 

-.331 

.023 

-.655 

.025 

-.613 

.022 

-.69) 

.018 

-.613 

-.5a7 

-.135 

.0)5 

-.768 

.068 

-.792 

.079 

-.722 

.075 

-.678 

.077 

-.632 

-.652 

-.201 

. 1C  5 

-.395 

. 1 36 

-.768 

.133 

-.735 

.129 

-.678 

.129 

-.650 

-.>11 

-.216 

. 178 

-.5)0 

.209 

-.731 

.216 

-.722 

.201 

-.697 

.209 

-.032 

-.023 

)3  9 

.286 

-.•*66 

.296 

-.671 

.295 

-.676 

.296 

-.639 

.293 

-.598 

.133 

-.Hi 

. 396 

-.665 

.606 

-.688 

.607 

-.658 

. 397 

- .666 

.696 

-.581 

.272 

- .26) 

.516 

-.366 

.6  97 

-.627 

.502 

-.63) 

.695 

-.591 

.590 

-.576 

.6  16 

- .269 

.613 

-.321 

.599 

-.316 

.601 

-.352 

.596 

-.596 

.693 

-.597 

.565 

-.16) 

.7)3 

-.307 

.7  00 

-.637 

.698 

-.  39) 

.69) 

-.657 

.777 

-.229 

.713 

-.103 

.835 

-.31* 

.8  66 

-.280 

.863 

-.2)2 

.786 

-.659 

.861 

-.109 

.856 

-.150 

.919 

-.159 

. 92t 

-.111 

.92) 

-.111 

.856 

-.317 

.918 

-.061 

.980 

-.201 

.99  7 

- .0*  ) 

.975 

-.077 

.977 

-.078 

.926 

-.168 

.972 

-.069 

1.0  76 

-.256 

.977 

- .096 

1.122  -.169 


LOWER  SURFACE 


- .6oO 

.12. 

-.022  .305 

.026 

.212 

.025 

.137 

.019  .056 

.020 

. 120 

-.6  16 

.083 

.038  .08C 

.075 

-.020 

0.000 

0.000 

.066  -.166 

.076 

-.  157 

C.000 

0.000 

• 1C  1 -.006 

.297 

-.106 

.130 

-.092 

.136  -.126 

.136 

-.218 

-.329 

-.002 

.185  -.057 

.600 

-.110 

.298 

-.179 

.216  -.160 

.221 

-.237 

-.172 

.023 

.398  -.066 

.606 

-.065 

.397 

-.237 

.292  -.162 

.295 

-.272 

-.0)0 

-.085 

.7)7  .136 

.785 

.166 

.501 

-.172 

.603  -.217 

.396 

-.209 

.UR 

-.203 

.967 

.198 

.»03 

.036 

.689  -.005 

.697 

-.262 

.618 

-.07* 

l .000 

-.053 

.703 

.056 

.596  -.197 

.597 

-.  129 

.566 

-.002 

.786 

. 123 

.700  .060 

.702 

.030 

.710 

.126 

.868 

.218 

.786  .159 

.706 

.113 

.976 

.299 

.923 

.26  9 

.058  .230 

.066 

.155 

1.072 

.265 

.919  .251 

.912 

.175 

1.110 

.183 

.967  .128 

c.ooc 

0.000 

.6592 

.6772 

,5025 

,6759 

.6027 

3805 

- . 

.067) 

-.0633 

— 4 

,0370 

-4 

,0835 

-.1110 

-. 

0036 

I 


TABLE  VI.-  PRESSURE  DISTRIBUTIONS  OVER  WING  WITH  FUSELAGE 
ADDITIONS;  8h  ■ -2. 5°  - Concluded. 


STA 

.13  3 

SI  A 

. 307 

SIA 

.600 

STA 

.653 

STA 

.806 

ST 

A 

*/C 

CP 

»/L 

CP 

*/C 

</C 

CP 

*/c 

CP 

*/C 

UPPER 

SURFACE 

-.660 

-.092 

-.021 

-1.062 

.023 

-1  .022 

.025 

-.976 

.022 

- .899 

.01 

8 

-.507 

- .25  9 

.035 

-1.169 

.068 

-1.100 

.079 

-1.027 

.075 

-1  .006 

.07 

7 

-.*52 

-.119 

. 1C5 

-1.169 

. 1 36 

-1.086 

.133 

-1.026 

.129 

-.988 

. 12 

9 

-.ill 

- . 39  3 

.170 

-1.1C7 

.2  09 

-1.061 

.216 

-1.016 

.201 

-.985 

.20 

9 

-.023 

-.607 

.286 

-.956 

.2  96 

-1.027 

.295 

-.978 

.296 

- .969 

.29 

3 

.133 

-.602 

. 39o 

-.702 

.6  06 

-1.010 

.607 

-.976 

.397 

- .932 

.69 

6 

.272 

-.367 

.516 

-.577 

.697 

-.968 

.502 

-.962 

.695 

-.920 

.59 

0 

.<.16 

-.305 

.618 

-.*69 

.595 

-.800 

.601 

-.921 

.596 

- .902 

.69 

3 

.565 

-.226 

.733 

-.6  01 

. 70C 

-.621 

.69? 

-.625 

.693 

-.716 

.77 

7 

.713 

-.105 

.035 

-.373 

.866 

-.386 

.863 

-.511 

.706 

- .568 

.86 

l 

. 85*. 

-.266 

.91  9 

-.239 

.926 

-.313 

.923 

-.695 

.856 

- .663 

.91 

8 

. 9b0 

-.302 

.507 

-.112 

.575 

-.206 

.977 

-.676 

.526 

- .608 

.97 

2 

t .07*. 

-.375 

.977 

-.61  3 

1.1  22 

-.310 

lC*f  R 

SURFACE 

-.660 

.197 

-.022 

.690 

.026 

.512 

.025 

.667 

.019 

.369 

.02 

0 

-.6  16 

.217 

.038 

. 357 

.075 

.302 

0.000 

0.000 

.066 

.161 

.07 

6 

C.000 

0.000 

. 101 

.266 

.2  97 

.095 

.130 

. 161 

.136 

.056 

.13 

6 

- • 329 

. 1 30 

.105 

.202 

.600 

.063 

.298 

.035 

.216 

.001 

.22 

1 

-.17a; 

.120 

. 398 

.11C 

.606 

-.012 

.397 

-.036 

.292 

-.063 

.29 

5 

-.030 

.06  3 

.737 

.199 

.7  85 

.183 

.501 

-.116 

.603 

-.008 

. 39 

6 

.120 

-.005 

.967 

.121 

.603 

.029 

.689 

-.076 

.69 

7 

.610 

.102 

l.OOC 

-.293 

.703 

.019 

.59* 

-.207 

.59 

7 

.566 

.137 

.786 

.057 

.700 

-.010 

.70 

2 

.710 

.230 

.868 

.210 

.786 

.100 

.78 

6 

.976 

. 360 

.923 

.270 

.858 

.182 

.06 

6 

1.072 

.295 

.919 

.193 

.91 

2 

1.110 

.201 

.967 

.009 

0.000 

0.000 

8307 

9363 

9365 

9087 

8211 

- 

0 30  3 

- 

0522 

- 

1 397 

- 

1611 

- 

1680 

- 

TABLE  VII.-  PRESSURE  DISTRIBUTIONS  OVER  REAR  FUSELAGE  WITH  FUSELAGE 

AREA-RULE  ADDITIONS  (SEE  TABLE  VI  FOR  ORIFICE  LOCATIONS) 

sh  - -2.50 


M = 0.50 


Fuselage 

station 


Cp  for 


O 

\o 

** 

II 

O 

0 = 136° 

O 

II 

03 

O 

O 

O 

00 

II 

0 

— 

0 = 46° 

0 = 136° 

x = -4.08° 

; CL  = -0.339 

a = 0°; 

CL  = 0.039 

0.062 

.084 

.100 

.105 

.084 

-0.014 

.010 

.041 

.062 

.070 

0.028 

.046 

.059 

.081 

.055 

.015 

0.051 

.108 

.134 

.057 

0.042 

.066 

.087 

.102 

.080 



0.000 

.025 

.049 

.066 

.073 

a 

■=  4.00°; 

CL  « 0.396 

a e 8.00 

°;  CL  = 0 

730 

153.0 

60.22 

0.041 

0.025 

0.020 

0.053 

0.020 

0.003 

0.047 

0.073 

154.4 

60.80 

.054 

.042 

.067 

.032 

.057 

.091 

156.1 

61.46 

.101 

.080 

.062 

.076 

,085 

.065 

.075 

.091 

157.6 

62.04 

.124 

.093 

.080 

.092 

.110 

,079 

.084 

.103 

159.2 

62.67 

.074 

.079 

.061 

,QAO 

.087 

.067 

160.8 

63.30 

.061 

.031 

.046 

.018 

11.07°;  C. 


TABLE  VII.-  PRESSURE  DISTRIBUTIONS  OVER  REAR  FUSELAGE  WITH  FUSELAGE 
AREA-RULE  ADDITIONS;  8.  "-2.50-  Continued. 


Fuselage 

station 


Cp  for 


a = 4.02°;  CL  = 0.427 


0.015 
43 
69 

.122  I .088 

.100  .097 


a = 11 .22  , 


a = 8.14  ; 


Fuselage 

station 

cm 

In. 

153.0 

60.22 

154.4 

60.80 

156.1 

61.46 

157.6 

62.04 

159.2 

62.67 

160.8 

63.30 

153.0 

60.22 

154.4 

60.80 

156.1 

61.46 

157.6 

62.04 

159.2 

62.67 

160.8 

63.30 

a = -3.82u 


.389 


0.018 


a = 0.02  ; 


a = 3.97 


a » 8.17 


rMB> 


B5-3I 


TABLE  VII.-  PRESSURE  DISTRIBUTIONS  OVER  REAR  FUSELAGE  WITH  FUSELAGE 
AREA-RULE  ADDITIONS;  Sh=-2. 5°  - Concluded. 


M = 0.95 


Fuselage 

station 

°P 

for 

cm 

in. 

O 

to 

II 

o 

0 = 136° 

o 

II 

00 

o 

o 

0 = 8° 

0 = 46° 

0 = 136° 

o 

§ 

r- 

II 

o 

a 

= -3.97° 

CL  = -0.440 

a = -0.09° 

; CL  = 0.012 

153.0 

EK1 

0.066 

PWEIHI 

0.012 

0.050 

0.033 

154.4 

MfiTXS 

.054 

.040 

.065 

156.1 

61.46 

.169 

.087 

.151 

.132 

.090 

157.6 

rfffj 

.214 

.105 

.186 

.156 

.108 

.116 

159.2 

.120 

.137 

.123 

.100 

160.8 

63.30 

.097 

mm 

US 

.112 

.079 

a 

= 3.96°; 

CL  = 0.495 

“ = 8.15°; 

CL  = 0.902 

153.0 

60.22 

0.030 

0.012 

mm 

0.040 

154.4 

60.80 

Hfrnfl 

.070 

156.1 

61.46 

MIJJ 

.102 

.120 

■9 

.094 

.117 

157.6 

62.04 

1T31 

K 

.118 

.128 

.154 

.138 

.122 

.138 

159.2 

62.67 

.135 

.129 

.102 

.125 

.106 

160.8 

63.30 

.113 

.070 

.103 

.051 

M = 0.99 


Fuselage 

station 

cm 

In. 

153.0 

60.22 

154.4 

60.80 

156.1 

61.46 

157.6 

62.04 

159.2 

62.67 

160.8 

63.30 

153.0 

60.22 

154.4 

60.80 

156.1 

61.46 

157.1 

62.04 

159.2 

62.67 

160.8 

63.30 

TABLE  XIII.-  PRESSURE  DISTRIBUTIONS  OVER  SIDE  OF  FUSELAGE  WITH  AREA  RULE  ADDITIONS 


■ r mmo  ^ 4 o o « f-  r o«r>crOir«*'4**n_® 

i_  a — • o rr . ^ o ^ rr  n f>i  « h-  ^ r*'  o or  <*g  r-  <■  j r*-  i^  a c «v. 

u'  u —>  V'  i c u r*>  -r  p-*  .-4  ® , c a gn 

't'C  I NN^hOOh-hoC/hh^wm^oo 


f*'  -t  a 'TMvNriHifMWMh  cr.  t'l  \r  U'  <r  'C  ■c 

r»>  **'  r\j.f  (O  a — t ••  u **  XOmil-OOOIJ^ 
ar~r  — cj  Cj  a a <•  u4.  j ^ 

— r-  O L OOC.<JCC<v_^-«-*  — OOCOOOO 


I I I I I I I I I I I I 


ifl  ir  o ji  r r^rxjr-1- 
im  r ® ^ f>  -<  «♦  r r 
-J  HUH  f I'jNtf  t 
t-,  O _<  ,1  - H n r*  . 


m "n  ir»  ^ en  in  i*\  ^ 4 in  m un 

* y-  p*  k nr  ■»>  in  a rr  -n  m oo  nr~— < T'rfriN'ro'n^^N^in 

) O'  m (\  m N i>i  o rgcgni(*>4ir»®f\l  »jinv''jr<(\if^NfriN'0OO®0  D O'  <r  O -f  m 

^^ooH^^oo^-^^oocor  ^—•cioo'-'ooooo^^oooooooo 


MO  u J O N m 4 EOKiON-)lrm^^M/i,'UWl''JO 

r jj  o *N  no  ® C"  O J1  ni  jj  ui  q aj  * u ^ 7)  4~«  y n-  4 y p-«  4 t>  ^ in  ® ^ r--«niO'»'ir'aju\o  o n N 

«r  m 4 f-  \ w r-  «:  o t>  4 — . m r>  g - or  rg  4 ,0  y rg  t in  o n 1 rvi  in  H ^ .j  U'  ^'O  o <"  -<  H t>  w f-  r u\  .o 

ijO-o-«P-'-<'<--OHHHM----fnor'o  -«-‘OOooooc*o-«pg-«-«»H-*aoooo 


I I l I l l I I l l l I I I l I I l I I l I I 


i i i • i i i i i i i l i i i l i i 


4 <r  p - rg  c r~  r-  u>  gi  r*i  r t"  ui  n h n a r-  n u ^ ci  * n h if  i.  m u’  o <•  i - ’’i  « N (,  o r\j  '■'  J cr  O'  y 
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jure  5.1.-  Planform  view  of  TF-8A  supercritical  wing  research  model. 
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Figure  5.4.-  Longitudinal  progress  of  cross-section  area  taken  normal  to  fuselage  centerline. 
Model  and  fuselage  areas  Include  28.39  cm2  (4,40  lnz)  of  Inlet  area. 
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.92-chord  line 


(a)  Location  of  aileron  hinge  fairings. 


(b)  Sketch  of  typical  aileron  hinge  fairing. 


Vertex  - generator  cross  section 
(IO-percent-thick  Clork  Y airfoil) 


(c)  Sketch  of  underwing  leading-edge  vortex  generator. 


Figure  5.5  - Sketches  giving  details  of  aileron  hinge  fairings  and  vortex 
generator.  See  Figure  5.1. 
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Normol  station  .cm 


Figure  5,9.-  Vertical  deflection  of  model  wing  due  to  aerodynamic  loading.  M ■ 0,99;  CL  » 0.429; 

q ■ 44  193  N/m2  (923  lb/sq  ft);  R 3 16,1  x 106  per  meter  (4,9  x 106  per  foot). 
Note:  Tip  at  normal  station  30. 
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0.99.  Continued. 


APPENDIX  C 


BODY-ALONE  CONFIGURATIONS 


Guide  to  the  Data 

The  body-alone  data  are  included  in  the  data  base  to  provide  data  on  rather  simple  three- 
dimensional  (3D)  configurations  to  aid  in  theory  development  and  program  checkout.  The 
configurations  include  a 1.5-diameter  ogive-cylinder  ( C— 1 ) , a cubic-cylinder-cubic  body 
(C-2) , a 10-degree  cone  cylinder  (C-3) , and  an  equivalent  body  of  the  ONERA  calibration 
model  (C-4) . Pressures  along  13  rays  and  force  data  were  taken  on  the  ogive-cylinder  at 
angles  of  attack  from  0 to  30  degrees  and  Mach  numbers  from  0.5  to  1.2.  Body  and  some 
tunnel  wall  pressures  and  force  data  are  given  for  the  cubic-cylinder-cubic  model  at 
angles  of  attack  from  -3  to  5 degrees  and  Mach  numbers  of  0.5,  0.8,  1.0,  and  1.2.  The 
cone-cylinder  pressure  data  were  taken  at  zero  angle  of  attack  at  Mach  numbers  from  0.9 
to  1.4.  Pressures  along  two  rays  and  forebody  drag  are  presented  for  the  ONERA  model  at 
zero  incidence  and  Mach  numbers  from  0.6  to  1.0. 

The  model  and  tunnel  information  format  is  the  same  as  used  for  the  3D  configurations  and 
includes,  in  addition  to  the  data,  information  on  the  model  geometry,  the  wind  tunnel, 
test  parameters,  instrumentation,  and  data  accuracy.  This  information  is  provided  to 
assist  the  user  in  determining  the  usefulness  of  each  data  set  for  his  application. 

As  mentioned  in  Chapter  2 the  model-to-tunnel  blockage  ratios  are  small  enough  so  that 
the  wall  interference  effects  in  the  subsonic  range  are  less  than  10-2  on  the  pressure 
coefficient.  However,  all  of  the  data  obtained  at  supersonic  speeds  contain  some  evi- 
dence of  reflected  waves.  These  disturbances  are  rather  easily  discerned  at  zero  inci- 
dence and  do  not  significantly  affect  the  data  upstream  of  the  disturbance.  At  angle  of 
attack,  however,  it  may  be  difficult  to  ascertain  if  irregular  pressure  variations  are 
caused  by  shed  vortices  and  therefore  are  "legitimate"  or  are  caused  by  reflected  waves 
and  therefore  are  "illegitimate."  It  is  left  to  the  user  to  discriminate  between  the  two 
phenomena . 
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1.  1.5  D Ogive  - Circular  Cylinder  Body,  L/D  = 21.5 
K.  Hartmann 

Deutsche  Forschungs-  und  Versuchsanstalt  fur  Luft-  und  Raumfalirt 
Aerodynamische  Versuchsanstalt  E.  V. 


1 .  1 Introduction 

This  paper  has  been  prepared  for  the  Working  Group  04  of  the  Fluid  Dynamics  Panel  of  AGARD  as 
a contribution  to  the  "Experimental  Data  Rase  for  Computer  Program  Assessment"  that  is  being 
established.  This  contribution  contains  selected  data  from  force-  and  surface  pressure  distribution 
measurements  as  well  as  results  from  flow  visualization  experiments,  e.  g.  smoke  and  oil  flow 
pictures.  The  experimental  investigations  were  performed  in  the  DFVLR  1 x 1 Meter  Transonic 
Wind  Tunnel  and  in  the  High-Speed  Wind  Tunnel  of  the  DFVLR /A VA.  Figure  1.1  shows  the  tested 
model  consisting  of  a 1.  5 D long  circular  arc  tangent  ogive  and  a 20  D long  afterbody  of  circular 
cross  section  (D  = 4.  5 cm  body  diameter).  This  body  geometry  is  typical  for  most  missiles.  The 
model  was  manufactured  of  steel  with  a very  smooth  surface;  transition  was  always  free. 

Two  different  model  supports  had  to  be  used  since  the  angle  of  attack  range  is  limited  to  ± 15°. 
The  model  supports  are  shown  in  Figure  1.2. 

The  data  presented  here  are  not  corrected  for  wall  constraints. 

At  small  supersonic  Mach  numbers  the  disturbances  starting  at  the  model  nose  are  not  completely 
cancelled  at  the  test  section  walls.  The  effect  of  the  reflected  waves  on  the  pressure  distribution 
is,  however,  clearly  visible  in  the  respective  figures,  e.  g.  Figure  1.8.  The  reflection  pattern  of 
the  waves  is  shown  schematically  in  Fig.  1.3. 


1 .  2 Data  set 

1.  General  Description 

1.1  Model  Designation  or  Name 

1.2  Model  Type  (e.  g.  , Full  Span 
Wing-Body,  Semi-Span  Wing) 

2.  Model  Geometry 

2.  2 Body  Data  (Detail  Description  of 
Body  Geometry) 

2.  5 Fabrication  Tolerances/Waviness 

3.  Wind  Tunnel 

3.  1 Designation 

3.  2 Type  of  Tunnel 

3.  2.  1 Continuous  or  Blowdown. 

Indicate  Minimum  Run  Time 
if  Applicable 

3.  2.  2 Stagnation  Pressure 

3.  2.  3 Stagnation  Temperature 

3.  3 Test  Section 

3.  3.  1 Shape  of  Test  Section 

3.  3.  2 Size  of  Test  Section 

(Width,  Height,  Length) 


B3-20  D,  1.  5 D ogive  + 20  D circular  cylinder 
D = body  diameter;  Ref.  [1],  [2] 

body  of  revolution,  general  body  for  missiles 

See  Figure  1.  1 

Manufactured  of  steel,  smooth  surface 

lxl  Meter  Transonic  Wind  Tunnel 

Continuous,  closed  circuit 

0.  4 bar  up  to  1.6  bar 
Ambient 

Square 

1 meter,  lmeter,  3 meter 


3.  3.  3 Type  of  Test  Section  Walls 
Closed,  Open,  Slotted, 
Perforated 

Open  Area  Ratio  (Give 
Range  if  Variable) 

Slot/Hole  Geometry  (e.g., 
30-Degree  Slanted  Holes) 
Treatment  of  Side  Wall 
Boundary  Layer 

Full  span  models 

Half  model  testing 


Perforated 


6 io 

30  degree  slanted  holes,  four  walls  are  perforated 
and  boundary  layer  is  influenced  by  plenum  suction 
to  adjust  free  stream  conditions.  In  case  of  2 D 
and  half-model- testing  solid  end  plates 
( 0 0.  57  m)  are  used. 


3.  4 Flow  Field  (Empty  Test  Section) 

3.4.1  Reference  Static 
Pressure 


3.4.2  Flow  Angularity 

3.4.3  Mach  Number  Distribution  , 

3.4.4  Pressure  Gradient 

3.4.5  Turbulence/Noise  Level 


3.4.6  Side  Wall  Boundary  Layer 


Plenum  pressure,  calibrated  against  side  wall  sta- 
tic pressure  and  lancet-probe  [7] 

A o - A ft  < ± 0.05°  wedge  probe  calibration 

See  Chapter.  A 5 Fig.  5.4  and  Ref.  (5),  [6),  (7) 
(also  see  3.5.4) 

Low  turbulence  level  (measurements  are  in 
progress)  (14) 

Low  noise  level  (Vn  F(n)  < 0.001)  (8) 

M = 0.  5 0.  8 1.  0 1.  2 

00 

6 (Pitot  pressure  = 0.999  pQ)=  8.0  7.4  6.7  6.5cm 


3.  5 Freestream  Mach  Number  (or 
Velocity) 


3.  5.  1 Range 


Transonic  M = 0.  5 to  1.2,  supersonic  M =1.3 
oo  oo 

to  2.  0 


3.  5.  2 Pressures  Used  to 

Determine  Mach  Number 
(e.g..  Settling  Chamber 
Total  Pressure  and  Plenum 
Chamber  Pressure) 


Transonic  range:  settling  chamber  total  pressure 
and  plenum  chamber  pressure.  Dependence  between 
plenum  pressure  and  free  stream  static  pressure 
has  been  calibrated  by  lancet- probe  and  side -wall 
static  pressure  [7| 


3.5.3  Accuracy  of  Mach  Number  AM  = ± 0.003 

Determination  (AM) 


3.  5.  4 Maximum  Mach  Number 

M = 

00 

AM  (x- direct.  ) 

0.  5 

0.  8 

1.  0 

1.  2 

Variation  in  x,  y,  z-Direction 

0.  005 

0.  003 

0.  006 

0.  015 

(Empty  Tunnel;  Specify  at  What 
Mach  Number) 

00 

(z-direct. ) 

0.  003 

Maximum  Variation  of  Flow  ± 0.  05° 

Direction 

Maximum  Mach  Number  AM  = ± 0.001 

oo 

Variation  During  a Run 


3.  6 Reynolds  Number  Range 


3.6.1  Unit  Reynolds  Number 

M 

00 

Re 

0.  5 

1.  0 

2.  0 

Range.  (Give  Range  at 

1.7  • 107 

03 

© 

-3 

1.2  • 107 

Representative  Mach 

max 

7 

7 

7 

Numbers;  1/m) 

3.6.2  Means  of  Varying  Reynolds 

Re  . 
min 

Pressurization 

0.  27  • 10 

0.  42  • 10 

0.  5 • 10 

Number  (e.g.,  by  Pressur- 
ization) 


3.7  Temperature  Range  and  Dewpoint. 
Can  Temperature  be  Controlled? 

3.  8 Model  Attitudes 

3.8.1  Angle  of  Attack,  Yaw, 

Roll 


T 305  K (ambient),  no 
o 

t„  . ~ - 30°  C 

Dewpoint 

2-D  and  sheared  wings:  total  a - 25°(±  0.  02°) 
half-models:  total  a - 25°  (±  0.02°)  complete  models 
total  a = 30°(±  0.  02°)* 


* range  can  be  extended  by  cranked  stings 


3.9  Organization  Operating  the  Tunnel 
and  Location  of  Tunnel 


3.  10  Who  is  to  be  Contacted  for 

Additional  Information 

3.11  Literature  Concerning  this 
Facility 

4.  Tests 

4.  1 Type  of  Tests 

4.  3 Test  Conditions 

4.  3.  1 Angle  of  Attack 

4.  3.  2 Mach  Number 
4.  3.  3 Dynamic  Pressure 
4.  3.  4 Reynolds  Number 
4.  3.  5 Stagnation  Temperature 

4.4  Transition 

4.4.1  Free  or  Fixed 

4.4.2  Position  of  Free 
Transition 

4.  4.  4 Were  Checks  Made  to 

Determine  if  Transition 
Occurred  at  Trip  Location? 

4.  5 Bending  or  Torsion  Under  Load 

4.  6 Were  Different  Sized  Models  Used 
in  Wind-Tunnel  Investigation? 

If  so.  Indicate  Sizes 

4.  7 Areas  and  Lengths  Used  to  Form 
Coefficients 

4.8  References  on  Tests 

4.  9 Related  Reports 

5.  Instrumentation 

5.  1 Surface  Pressure  Measurements 

5.1.3  Pressure  Orifices  on 
Components,  Give 
Component  and  Orifice 
Location 

5.1.4  Geometry  of  Orifices 

5.  1.  5 Type  of  Pressure  Transducer 

and  Scanning  Devices  Used. 
Indicate  Range  and  Accuracy 


5.  2 Force  Measurements 

5.  2.  1 Type  and  Location  of  Balance 


complete  models:  total  yaw  15°  (±  0.1°) 
total  roll  360°  (±  0.  1°) 

Deutsche  Forschungs-  und  Versuchsanstalt  fur  Luft- 
und  Raumfahrt  E.V. 

Bunsenstrade  10 

D-3400  Gottingen,  Germany  (FRG) 

Dr.  -Ing.  W.  Lorenz-Meyer 
Address  see  3.9 

Ref.  [5)  to  [11| 


Force-  and  moment  measurements,  surface 
pressure  distribution  and  base  pressure 
measurements,  oil  flow  pictures 

- 4°  to  18°  (force  - measurements) 

0°  to  30°  (pressure  distribution  measurements) 

0.  5 to  1.2 

0.  16  to  0.  43  bar 

5 5 

Re^  4 -10  to  6.5  • 10  , based  on  body  diameter 

T = 320  K 
o 

Free 

Unknown 

No 


Unknown 

No 


Area:  Body  crossection  S = — - - 15.  9 cm 

Length:  Body  diameter  D * 45  mm 
Ref.  (1),  [2) 

Ref.  [3J,  [4] 


Body,  see  Fig.  1.  1 


Holes,  0.7  mm  in  diameter,  4.5  mm  deep 

CEC  differential  pressure  transducers  plus 
scanivalves.  Range:  ± 5 psi  and  ± 10  psi 
Accuracy:  ± 0.  3 $ FS 
Scanning  rate:  4.  5 sec /orifice 


Sting  mounted  internal  three  component  strain 
gauge  balance  made  in  DFVLR/AVA, 

Germany  (FRG),  located  in  the  middle  of  the 
body 


5.2.2  Forces  and  Moments  that 

Can  be  Measured.  Maximum 
Loads  and  Accuracy 


5.3  Boundary  Layer  and  Flow- Field 
Measurements 

5.4  Surface  Flow  Visualization 

5.4.1  Indicate  Method  Used  to 
Determine 

- Streamline  pattern 

- Boundary-layer  transition 

5.  5 Skin  Friction  Measurements 


Normal  force 
Pitching  moment 
Axial  force 

No 

Yes 

Oil-flow  pictures  (paint  pictures) , see  Fig.  1.  l(i 


maximum  load 
300  N 
4000  N cm 
100  N 


accuracy 
0.  5 $ 

1 $ 

2 $ 


FS 


No 


6.  Data 

6.  1 Accuracy 

6.  1.  1 Pressure  Coefficients 


6.1.2  Aerodynamic  Coefficients 

6.1.4  Repeatability 

6.  3 Data  Presentation 

6.  3.  1 Aerodynamic  Coefficients 


6.  3.  2 Surface  Pressure 
Coefficients 

6.  3.  3 Flow  Conditions  for 

- Aerodynamic  coefficients  data 

- Pressure  data 

6.3.4  Boundary  Layer  and/or 
Wake  Data 

6.3.5  Flow  Conditions  for 
Boundary  Layer  and/or 
Wake  Data 

6.  4 Were  Tests  Carried  Out  in  Different 
Facilities  on  the  Current  Model? 

If  so.  What  Facilities.  Are  Data 
Included  in  Present  Data  Base? 


Ac  "»  1 ja  assuming  worst  possible  combination 

of  errors  including  an  error  of  AM  £ 0.002 

oo 

evaluated  at  max.  c and  M =0.76 
p oo 

0.5$ 

Within  1 $ 

C^Aa),  C (or)  and  C.(o);  Table  1.45, 

N m A 

Figures  1.4  to  1.6 

c (—)■  Tables  1.1  to  1.44  and  Figures  1.8  to 
P D 1.15 

Angle  of 'attack-,  Mach  number  - and  Reynolds 
number  range,  see  Chapter  4.3 

Base  pressure  cpR(®):  Table  1.45  and  Figure  1.7 
See  Section  4.  3 

No 


Cl -5 
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8.  List  of 

CN 

C 

m 


pB 

D 

F 

a 

F 

n 

L 

LN 

la 

M 

M 

ao 
M 

P 

P„ 


loc 


rB 

qoo 

Re„ 


a 

6 

4> 


Symbols 

normal  - force  coefficient,  F /q  ■ S 

n'  go 

pitching  - moment  coefficient,  M/q^  • S • D 

axial  - force  coefficient,  F /q  • S (includes  base  drag) 

a'  ‘oo 

pressure  coefficient,  p - P^/d^ 

base  pressure  coefficient,  p){  - P^/o^;  base  pressure  measured  with  a probe 
mounted  on  sting  within  the  model  3.  5 D from  the  base 
body  diameter,  see  Fig.  1.  1 

axial  - force,  positiv  against  flow  direction 

normal  - force 

total  body  length,  L = LN  + L^,  Fig.  1.  1 
length  of  nose  (ogive),  see  Fig.  1.  1 
afterbody  length,  see  Fig.  1.  1 

x 

pitching  moment,  positive  if  increasing  a,  reference  point  at  — = 11.5 
free  - stream  Mach  number 
local  Mach  number 

local  static  pressure  on  the  body  surface 

stagnaiion  pressure 

free  - stream  static  pressure 

base  pressure 

1 2 

free  - stream  dynamic  pressure,  ^ p^ 

free  - stream  Reynolds  number  based  on  body  diameter,  • V • D/ji^ 

2 

reference  area,  u D /4 
free  - stream  velocity 

axial  distance  from  body  nose,  see  Fig.  1.  1 

angle  of  attack 

boundary  layer  thickness 

polar  angle,  see  Fig.  1.  1 

free  - stream  dynamic  viscosity  of  air 

free  - stream  density  of  air 


Experimental  pressure  coefficients  , a ~ 0 


1,4.". 

',751 

. ■ 3 


?’,9-:4 

5.444 
3.944 

4.444 
4,-44 

5 . 4 •;  4 
, ,44 

6,44V 

6.9V4 

7.4.4 
7 . ' 4 
t .‘.44 
e , ‘*4  4 
'.*.'44 
9 . -44 

10.444 
1C- . '-i  X 

11.414 
11  ,'.14 
1 ; , 4 4 4 

12.944 

13.444 

13.944 

14.414 
14 , 9*4 
*5,444 

15.944 
'6,411 
If.  ,744 
77.4V4 
17,544 
Id. 444 
18, “<4 

19.444 

19.944 

20.444 

20.944 
21,44* 


Polar  angle.  $ , deg. 

0 

15 

90  180 

0 

15 

90 

100 

0 

15 

90 

180 

0 

15 

90 

ieo 

MGD-  0 

,70  R« 

n * 5.8-105 

Moo-  0 

,00  Re,,  - 5,6 

•105 

M 

CD  *• 

0,90 

Hep  - 6, 

9*105 

M _ 0 

00  w 

,95  R«t)  - 6.0 

•105 

0.366 

0.363 

0,368  0,366 

0.374 

0,393 

0,401 

0,398 

0,445 

0.4^8 

0,454 

0,4V* 

0,105 

0,107 

0,106  0,101 

0.12M 

0,127 

0,125 

0,169 

0,170 

0,175 

0.170 

-0.000 

-0 , OHO 

-0,000  -O.C81 

-0,078 

-0,074 

-0,079 

-0,079 

-0,030 

--0/  4? 

-0.058 

-0,04? 

-0 , ? * 5 

-0.245 

-0.251  -0.246 

-0,279 

-0,203 

-0, ^81 

-0,2*1 

-0,?*.0 

-0..M  9 

-0,282 

-0,286 

-0.227 

-0,221 

-0,282 

-0 , .'*}? 

-0,57? 

-0.335 

-0,334 

-0,47? 

-0,474 

-0,4/1 

-0.474 

-0 , 420 

-o.rc 5 

-0,261 

-0,315 

-0.310 

-0.307 

-0.337 

-0,523 

-0.621 

-0,522 

-0,521 

-C.436 

-0,059 

-0,059 

-0,059  -0,059 

-0.065 

-0,061 

-0,005 

-0,030 

- j . 12 

-0,050 

-0,058 

- 0 , C 2 2 

-O.C  . 7 

-0,027  —‘3,027 

-0.025 

-0,026 

-0,025 

-0,030 

-0,018 

-V..  2 

-0 .CIO 

-0,022 

-0 . 01 1 

-0,01 1 

-0,011  -0,011 

-0,011 

-0,01? 

-0,01? 

-0,010 

-0,'.  0 

-0.C07 

-0,011 

0/135 

-0,006 

-0,006 

-0,006  -O.Cr,6 

-0,007 

-0,007 

-0,01? 

-0,006 

-0.  7 

-0.C07 

-0,01 T 

-0.000 

-o.coo 

-0,000  -G , c 01 

-0,002 

-0,003 

-0,003 

-0,003 

-0,007 

-O.C93 

-0.003 

-0.C00 

-0.000 

-0,000  -0.C01 

-0,002 

-0.C03 

-C.OOJ 

-0,003 

-0,0  3 

0,001 

-0,003 

-o.cco 

-0 , 000 

-0,002 

-0,003 

-0.033 

-0,003 

-O.c'  3 

0,001 

-0.003 

n r ~.A 

-o.coo 

-o.coo 

-0,0^0  0,005 

0,002 

-0,002 

0 , c;  1 2 

-0,003 

0,001 

-0,0 .5 

0.CC1 

-0.C33 

r ' - 

0,005 

0,005 

0,005  0,005 

-0,002 

0,002 

0 , 00? 

0 , 002 

0/  Cl 

O.COI 

O.COI 

0,006 

r ' r '1 1 

O.C  5 

0,035 

0,005  0,075 

0,00? 

0.002 
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0,00? 

O.COI 

-O.C  3 

O.COI 

O.COI 

- 

0.000 
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0,002 

0,0  92 

0,006 

O.CO? 

u ,001 

0,001 
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0,005 

O.C  5 
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0,002 
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0,002 

O.O05 

0,001 
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0.005 

0.C05 

0.002 

0,002 

0,002 

0.CQ2 

0 , 005 

0,  ' ll 

C . • '05 

0.005 

0,005 

0,005 

0,002 

0.002 

0.C.02 

0,001 

0.-01 

0 , °05 

O.COI 

i ' r M 

0.005 

0,  >5 

C ,002 

0 , 006 

0.002 

0,001 

0.001 

0.005 

0.001 

0.005 

0,005 

-0/01  -0.C01 

0.C02 

O.M02 

-0,003 

-0.003 

0,001 

0,001 

-0.1  ■■13 

-0,007 

C.C05 

O.C  5 

0.005  0,0.5 

0,002 

0,002 

0,002 
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Table  1 ■ 3 Experimental  pressure  coefficients  c for  a - 5. 
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-C.CJ6 

0.721 

-o.cu 

-0.011 

-0.306 

-O.COO 

-0.000 

C.  CO 

I.C44 

9.319 

0.019 

O.OCf 

-o.coo 

-0.011 

•C.016 

-O.CU 

-C.C16 

-O.Oll 

-0.506 

-5  .r'07 

0.053 

6,039 

6.444 

0.010 

O.OU* 

0.009 

-o.coo 

-3.011 

-0.016 

-0.016 

-o.cu 

-O.GC6 

-O.OC4 

-0.500 

“C.nco 

0.5C? 

6.444 

0.014 

9.C16 

0.001 

-o.coo 

-C.CC6 

-C.C11 

-O.Oll 

-O.Cll 

— 0.CC5 

-O.COO 

-O.CCO 

0.935 

9.  ocs 

V.444 

0.016 

0.019 

9.00! 

•9.CC0 

-O.Cll 

-C.Oll 

-0.011 

-3  • C 1 1 

-0.036 

- 0 . 006 

-0. oco 

-0.000 

O.CO 

f * 944 

0.016 

0.016 

o.oos 

0.001 

-0.CC4 

•O.Cll 

-0.011 

-O.Cll 

-O.COO 

-0.300 

-o.ooo 

-0.030 

0.070 

0.444 

6.016 

0.016 

0.003 

-o.coo 

-C.CC6 

•C.Oll 

-O.Cll 

-O.Cll 

-e.ooi 

♦O.COO 

-0 .5 30 

-o.coo 

<3.  CO 

9.444 

0.016 

0.016 

0.00! 

-0.000 

-0.CC6 

-O.Cll 

-0.011 

'0.011 

-o.cco 

-7.3C9 

-0,379 

-O.CCO 

0.  CCS 

9.444 

0.016 

0.010 

0.031 

-O.COO 

-0.011 

•o.cu 

-0.C72 

-3.016 

-0.776 

—7  * 5 5 6 

-e. 

-o.: *6 

-9.CC9 

4.944 

0.019 

0.019 

6.039 

-0.003 

-0.0C6 

-O.Oll 

-0,011 

-O.Cll 

-0-003 

-0.3 TO 

-C.C30 

• o.cco 

0 3C5 

10. 444 

0.016 

0.016 

0*019 

o«ooi 

-O.CC6 

•0.C09 

-O.Cll 

-O.CU 

-5.C03 

-0.003 

-o.:7i 

C.C02 

O.COT 

ie.f44 

9.916 

0.C16 

o.oio 

9.C02 

-0.30) 

-C.0C9 

-0.039 

-0.C- 4 

-0.03) 

-0.00) 

-7.371 

o.oo: 

O.CIO 

UU44 

0.016 

0.010 

t.010 

-0.031 

-0.006 

•0.011 

-0.011 

•0.039 

-o.ou 

-C  301 

-9.303 

-c.coi 

o.ocr 

11.944 

9.014 

O.CIO 

0.03! 

-0.001 

-0.009 

-0.011 

-0.014 

-0.1339 

-0,00) 

-C.30) 

-c .COS 

—0.07 3 

o.coa 

12.444 

0.016 

9.010 

e.ooi 

-0.001 

-0.006 

• O.Cll 

-0.012 

-6.0l'6 

-0.000 

-0.073 

-0.501 

-0.031 

0.003 

12.644 

0.  C 16 

0.010 

0.010 

0.032 

-C. 006 

-0.CG9 

-0,009 

-o.cco 

-o.oo) 

-0.003 

-0.C-01 

0.  Cv2 

0-00? 

IS. 444 

0.0  16 

0.016 

t.009 

-0.001 

-0.309 

-0.012 

-0.C13 

•0.036 

-Cl. CO) 

-7.003 

-0.C03 

-C.C51 

o.cu 

12.944 

9.0 16 

0.021 

0.009 

-0.301 

-0.908 

-0.03? 

-0.712 

-0.036 

—0,001 

-3.003 

-o.coa 

-O.OOL 

o.cu 

14.444 

0.07 

9.049 

C.9J? 

-C.C31 

-0.0C4 

•0.009 

-0.0 22 

-O.CCi 

-0.033 

-0.003 

-c.cr>) 

0.001 

O.CO! 

14.644 

9.516 

0.016 

6.013 

-0.001 

-0.004 

•c.roi 

-5.05) 

-0.0  * 6 

-o.coo 

-0.003 

-0.513 

0.5C2 

0.509 

If. 444 

5.016 

6.013 

0.054 

•o.ocl 

-0.0C6 

•0.CC9 

-0.011 

-0.3 06 

•0.003 

-0.073 

-0.771 

9.002 

C.t5J 

19.944 

0.016 

0,910 

0.C05 

-9.031 

-0.006 

-0.C04 

-0,012 

-0.636 

-0.03? 

-0.07? 

-C.tOl 

-O.OC1 

9.C05 

16.444 

0.C10 

0.016 

0.003 

0.011 

O.COT 

0.C05 

0.032 

«.::? 

C.OiO 

O.OC? 

9.010 

O.CIO 

0.015 

16.944 

o.:i6 

0.316 

9.00) 

0.019 

O.OC! 

C.C02 

-o.tci 

C.C  2 

0.709 

C.C09 

6.003 

6.0C7 

0.013 

IT. 444 

0.015 

0.013 

9.001 

-0.001 

-0.009 

-C.Oll 

-O.CU 

-O.OC 9 

-3.534 

-0.C03 

-0,503 

o.coa 

IT, 544 

9.910 

e.oie 

0.001 

-0.093 

-0.CC9 

•0.011 

-0.022 

-0.039 

-0.533 

-9.706 

-5.5C3 

-0.003 

7.CC2 

19.444 

0.310 

e.on 

0.001 

-0.004 

-0.011 

-C.Oll 

•G.Cl? 

—0,0C 9 

-0.559 

-0.306 

-0.C36 

-C .076 

-C.C01 

19.944 

0.003 

9. C04 

-o.cco 

-0.006 

-0.011 

-r, oi4 

-0.025 

-0.011 

-O.CCO 

-C .509 

-0.509 

-0.016 

-0.033 

II.P4 

0.501 

0.C01 

-o.aoo 

-0,006 

-0.311 

-0.014 

-O.Cl? 

-0.O12 

-0.039 

-3.709 

-0,30? 

-O.CO? 

-O.CO 3 

19.144 

0.301 

o.coi 

-0.000 

-o.cot 

-C.U14 

-0.01? 

-0.C20 

-0.014 

-0.014 

-0.314 

-C.31I 

-U.009 

-O.CU 

99.444 

-0.006 

-o.coo 

-0.006 

-0.014 

-0.022 

-O.C 2) 

-9.026 

-0.722 

-0.022 

-0.719 

-0.719 

-0.C17 

-0.014 

29. 644 

-0.022 

-0.016 

-0.021 

-0.0)9 

-0.031 

-9.0)9 

-0.044 

-O.Oil 

-6,o?a 

-0.336 

-0.739 

-9.0)6 

-0.03) 

71.444 

-0.091 

-0.069 

-0,093 

-3.013 

-0.106 

-0. 10! 

•0.114 

-6.106 

-0.106 

-3.101 

-7.102 

-0.100 

-O.CU 

Table  1.4  Experimental  pressure  coefficients  c„  for  a - 


0.  8 and  Re^  = 5.  6 


Coordinates! 


Polar  angle,  $ , 


• 

IS 

30 

49 

60 

ts 

90 

105 

110 

l)S 

150 

165 

169 

0.528 

0.527 

0.511 

0.484 

C.437 

0.412 

0.376 

0.3-4 

0.315 

C.294 

0.27? 

0.263 

0.267 

0.267 

0.251 

0.235 

0.212 

0.178 

0.145 

0.127 

0.071 

0.046 

0.024 

0.915 

0.077 

0.9:2 

o.c  4? 

0.6)3 

0.327 

-3.037 

-0. 0 39 

-0.C69 

-O.-U 

-C.1T7 

-C . I •-  3 

-0.171 

-0.1  CO 

-0 . 1 C 3 

-0.lt  6 

-0.17/ 

-0.1P3 

-0.202 

-0.220 

-C.2-.5 

-0.270 

-0.7  •) 

-C . 3 : 3 

-7.3^2 

-C.?56 

-c.  ! «*2 

-0.37. 

-C. 372 

-7.271 

-0.274 

-0.245 

-0.300 

-0.31? 

-0.3)7 

-0.351 

-0.  357 

-0.37) 

-3.375 

-0.376 

-0.372 

-0. 3 7?. 

-C.Z8B 

-0.292 

-0. 303 

-0.305 

-0.312 

-0.323 

-0.324 

-0.  3 )l 

-0.374 

-0.318 

-0.314 

-C.  305 

-0.3  1 

-0.752 

-0.056 

-0.063 

-0.36? 

-0.779 

-0.38) 

-0.767 

-0.'  >.7 

-0.078 

-C.77) 

-0.369 

-0.063 

-O.C  U 

-0.016 

-0.020 

-0.024 

-0.034 

-0.C41 

-0.C47 

-0.051 

-0  • 7 '» 1 

-C.043 

-0.038 

-C.3C9 

-O.C25 

-0.0 20 

-0.372 

-O.CO? 

-O.Oll 

-0.020 

-0.029 

-0.C34 

-0.038 

-0.: ?8 

-0.029 

-0.020 

-0.016 

-O.Oll 

-0.007 

0.072 

-0.002 

•0.04? 

-0.016 

-0.025 

-0.029 

-0.024 

-0.  29 

—0.0*5 

-0.916 

-0.311 

-0.077 

-o.c: 2 

0.377 

C.002 

-0.002 

-O.Oll 

-0.016 

-0.G25 

-0.025 

-0.335 

-9.027 

-0.311 

-O.OC? 

-0.002 

0.002 

0.077 

0.002 

-0.002 

-0.077 

-0.016 

-0.023 

-O.C25 

-O.C  *0 

-0.016 

-9.011 

-0 .907 

-C.C02 

0.002 

7.377 

O.CO? 

0.002 

-0.007 

-0.016 

-0.C20 

-C.025 

-C.'-VO 

-0.016 

-C.Oll 

-O.COT 

-0.CO2 

0.0  2 

0.311 

0.00? 

0.002 

-0.007 

-0.016 

-0.020 

-0.020 

-c.  0 

-O.Oll 

-3.007 

-0.077 

-0.002 

0.932 

0.311 

O.OC? 

0.002 

-0.002 

-O.Oll 

-0.016 

-0.02? 

-0.1  16 

-0.011 

-0.007 

-0.002 

-0.002 

0.0)2 

0.01) 

O.COT 

0.002 

-0.00 Z 

-O.Oll 

-0.020 

-0.020 

-0.016 

-0.011 

-0.007 

-O.CO? 

-0.002 

0.032 

0.015 

9.011 

O.CO  7 

-C.002 

-0.00? 

-O.CU 

-0.016 

-O.Cll 

-0.007 

-3.007 

-C .TO 2 

-O.COi 

O.s-7? 

0.714 

O.UI 

0.03? 

-0.002 

-O.Oll 

-0.016 

-0.014 

-0  6 

-0.037 

-0.3C7 

-0.377 

-0.002 

0.0C2 

0.315 

O.Cll 

0.007 

0.002 

-0.377 

-O.CU 

-9.016 

-0.711 

-0.0J7 

-9.902 

-0.C92 

0.092 

O.COT 

O.CU 

0.011 

0.007 

-0.0 02 

-O.Oll 

-O.C  16 

-0.016 

-O.C  ll 

-0.CC7 

-o.or  7 

-0.937 

-O.CO? 

C.  2 

0.015 

O.Cll 

0.00? 

-0.002 

-C.Oll 

-0.016 

—0.016 

-O.C  11 

-0.007 

-0.1^2 

-0.027 

-0.012 

0.  ? 

0.315 

O.uil 

0.002 

-0.03? 

-0.016 

-0.027 

-O.C.*' 5 

-O.C  20 

-0.011 

-9.307 

-O.Oll 

-O.Oll 

-o.cta 

0.311 

O.Cll 

0.002 

-0.GO2 

-0.311 

•0.016 

-O.CU 

-O.Oll 

-0.0C7 

-0.077 

-C.007 

-0.092 

o.oc  ? 

0.319 

0.015 

0.007 

-o.oeo 

-0.008 

-0.012 

-3.014 

-o.c  39 

-0.005 

-0.903 

-0.005 

-0.00* 

9.  *4 

0.715 

0.011 

0.307 

0.002 

-0.009 

-O.C 13 

-0.021 

-0.: j? 

-0.905 

-0.003 

-0.0)3 

C .30? 

c.e 

9.015 

0.015 

0.007 

-0.00a 

-0.3 18 

-0.012 

-0.014 

-c.c  y9 

-O.C'^7 

-0.005 

-0.TC5 

-O.OC? 

0.122 

7.315 

0 . : 1 1 

0.007 

-0.003 

-c.no 

-0 . 014 

-3.016 

-O.C  -9 

-O.C'  5 

-0.305 

-0.005 

-C.0C3 

-o.oc  1 

0.C15 

O.Cll 

0.307 

-O.OC) 

-0.017 

-0.012 

-C .014 

-C.  9 

-0.995 

-0.335 

-0 .30) 

-o.coo 

3.394 

0.0?3 

0.019 

o.oc  7 

-0.000 

-O.OuO 

-O.CIO 

-0.012 

-O.C  .'7 

-O.C 75 

-C.90) 

-0.373 

0.071 

0.00- 

0.319 

O.Oll 

0.007 

-C.073 

-0.0  >8 

-0.012 

-C.G14 

-C.C  79 

-0.C05 

-3.305 

-0.905 

-0.003 

0.7C4 

o.ni5 

0.319 

0.007 

-C.000 

-0.03.8 

•0.012 

-0.012 

-C  »*  ')  7 

-0.00) 

-0.305 

-0.003 

-0.00' 

0.004 

0.734 

0.033 

0.03) 

-0.001 

-0.0C8 

-0.012 

-0.012 

-C.C 37 

-0.005 

-0.005 

-0.004 

-C.002 

0.0C4 

0.019 

0.J15 

0.00  7 

-0.001 

-0.007 

-o.f  12 

-0.012 

-C. 03? 

-0.005 

-0.335 

-o.~c5 

-C.20J 

0.04 

0.315 

r.011 

0.007 

-0.001 

-O.CO? 

-0.317 

-0.012 

-O.C  3 7 

-C.005 

-0.003 

-O.CO 

-C ,003 

0.C06 

0.315 

O.Oll 

0.0C6 

-0.001 

-0.00  7 

-0.C12 

-0.013 

-C.C  37 

-C.3C5 

-0.093 

-O.OC) 

-0.000 

C.004 

0.G15 

O.Oll 

0.306 

O.Oll 

0.036 

0.C14 

0.004 

0.:  06 

0.003 

0.C06 

C .906 

o.cu 

0.313 

0.715 

0.019 

0.0C6 

0.009 

0.0C4 

O.C02 

-O.COl 

0.004 

0.004 

0.704 

0.016 

0.379 

0.01) 

0.015 

O.Cll 

0.006 

-0.00 l 

-0.037 

-0.C12 

-0.012 

-0.:  >7 

-0.005 

-O.OOS 

-0.30) 

-O.CCO 

0 . Ct.2 

0.015 

0.011 

0.CJ6 

-0.0C1 

-0.0C7 

-o.no 

-9.012 

-0.035 

-0.736 

-0.00  3 

-0.003 

-O.OOC 

0.C04 

0.019 

o.eit 

0.006 

-O.CO) 

-0.010 

-0.012 

-0.012 

-O.CO? 

-C.395 

-0.005 

-C.C03 

-0.03? 

0.002 

0.011 

O.Oll 

0.006 

-0.-703 

-0.010 

-0.012 

-0.0 ! 4 

-O.C  >T 

-0.01)7 

-9.0C5 

-0.CC5 

-0.095 

-O.OC1 

0.311 

0.CQ6 

0.006 

-0.003 

-0.010 

-0.012 

-0.014 

-c.  :'7 

-0.007 

-0.005 

-0.005 

-0.006 

-0.091 

0.711 

0.03? 

0.002 

-0. 305 

-0.312 

•0.016 

-O.CU 

-O.M  2 

-O.CIO 

-0.009 

-O.OC/ 

-O.OC 7 

-0.031 

0.076 

0 .002 

-0 .002 

-0.012 

-0.019 

-0.021 

-0.021 

-C.M9 

-O.CU 

-0.916 

-3.314 

-0.014 

-O.CIO 

-O.Oll 

-0.011 

-0.016 

-0.029 

-0.0)4 

-0.037 

-9.09 

-0.04 

-0.034 

-0.3)2 

-9.3)2 

-C .0)2 

-0.076 

-0.063 

-0.069 

-O.OST 

-0.091 

-0.104 

•0.109 

•o.m 

-Q.VJ7 

-0.104 

-0.10a 

-0.101 

-0,100 

-0.091 

1 a»li»  1 . r>  Experimental  pressure  coefficients  c for  a 


Coordinates 


Polar  angle,  4>  , deg. 


1 IS 

30 

4S 

40 

73 

90 

lot 

0.231 

0.577 

0.567 

0.563 

0.531 

0.490 

0.464 

0.425 

••4CI 

0.379 

0.349 

0.333 

0.32? 

0.  *21 

0.432 

0.304 

0 . ?90 

0.284 

0.255 

0.222 

0.193 

0.152 

0.1.  5 

0.094 

0.3  74 

0.  >63 

0.054 

0.047 

9. Ml 

0.3  79 

0.066 

0.055 

0.C29 

-0.002 

-0.030 

-0.O65 

-0.0.  5 

-0.112 

-0.132 

-0.139 

-0.13^ 

-0.147 

0.730 

-0.167 

-0.179 

-0.193 

-0.217 

-0.245 

-0.269 

-0.299 

-0.319 

-0.3*2 

-0.359 

-0.372 

-0.377 

-0. 3 b2 

1.23d 

-0.331 

-0.366 

-0.399 

-0.419 

-G.444 

-0.468 

-0.494 

-0.514 

-0.531 

-0.542 

-0.551 

-0.553 

-C.5',7 

1.500 

I-0.44J 

-0.448 

-0.458 

-0.474 

-0.407 

-0.519 

-0.537 

-o.5  m 

-0.501 

-0.536 

-C. 583 

-0.531 

1.944 

-o.: jo 

-0.039 

-0.034 

-0.057 

-0.065 

-P.057 

-0. 741 

-o.r  • 9 

-O.C  50 

-r.C 34 

-0.022 

-C  .016 

-C.0/2 

2.444 

-0.C10 

-0.014 

-0.018 

-0.030 

-0.030 

-0.C42 

-0.045 

-0.030 

-0.038 

-0  - C 26 

-O.C  18 

-C.OIO 

-O.OIO 

2.944 

-C.003 

-C  .006 

-0.006 

-0.018 

-0.026 

-0.0  30 

-0.034 

-O.C  34 

-0 .026 

-0.018 

-0.'  10 

-0 .006 

“0 . j'  6 

1.444 

0.331 

-0.C03 

-0.006 

-0.018 

-0.0 22 

-0.030 

-O.C  30 

-0.026 

-0.022 

-C .914 

-0.0.96 

-0.002 

-0.032 

3.944 

0.305 

0.301 

-0.002 

-0.010 

-0.018 

-0.C22 

-0.020 

-0.322 

-0.018 

-c  .->10 

-C.3C0 

0.091 

O.COl 

4.444 

o.:o9 

0.C05 

0.501 

-0.010 

-0.018 

-C.022 

-0.026 

-0.0.2 

-0.018 

-0.010 

-0.CC6 

-0.002 

o.coi 

4.944 

0.399 

0.C  05 

0.301 

-0.010 

-0.018 

-0.022 

-0.020 

-O.G22 

-0.014 

-9.910 

-0.900 

0.091 

-0.002 

5.444 

0.313 

0.005 

0.001 

-0.010 

-0.014 

-0.G22 

-0.022 

-0.310 

-0.014 

-C.910 

-C.CC0 

0.991 

O.C.  1 

3.944 

0.319 

0.009 

0.0C5 

-0.006 

-C.014 

-0.018 

-0.022 

-O.C  18 

-0.014 

-C.OIO 

-0.C02 

0*001 

0.'  I 

4.444 

0.313 

0.009 

0.005 

-0.006 

-0.014 

-0.018 

-0.022 

-C.C  14 

-O.C  10 

-0.006 

-0.0C6 

0.9C1 

c rot 

4.944 

0.01? 

0.019 

0.005 

-0.003 

-0.010 

-0.014 

-0.018 

-C.C  14 

-O.CO0 

-0.906 

-C.002 

0.091 

0.OCI 

T.444 

0.013 

0.009 

0.005 

-0.006 

-0.010 

-0.014 

-0.018 

-0.314 

-0.010 

-O.r 06 

-0.006 

0.001 

0.091 

7.944 

0.013 

0.013 

0.0C9 

-0.C03 

-0.010 

-0.014 

-0.018 

-0.310 

-0.006 

-C.C06 

-0.C02 

0.001 

C.001 

0.  “* 44 

0.313 

0 .009 

0.005 

-0.C03 

-0.010 

-0.014 

-0.010 

-C.C  14 

-0.CC6 

-0.906 

-0.006 

-G  .00? 

-O.OC? 

6.944 

0.013 

0.309 

0.005 

-0.006 

-0.010 

-0.014 

-0.018 

-O.r  14 

-0.CC6 

-0. 3C6 

-0 .0" 6 

-9.092 

c..  91 

9.444 

0.013 

0.009 

0.001 

-0.010 

-C.018 

-0.022 

-0.026 

-0..  2 

-0.014 

-0.910 

-o.oio 

-0.C1G 

-0.CC6 

9.944 

0.013 

0.009 

0.001 

-0.C07 

-O.C  14 

-0.014 

-0.018 

-0.014 

-0.010 

-0.006 

-o.ru6 

-C.CC2 

-0.C5? 

10. 444 

0.0  IT 

0.013 

o.oos 

-0.003 

-0.009 

-0.013 

-0.015 

-o.rii 

-0.007 

-0.995 

-O.ros 

-0 .093 

o.cct 

10.944 

0.01? 

0.013 

0.009 

-0.001 

-0.0C9 

-O.Cll 

-0.015 

-o.r  l l 

-0.0C5 

-r  . 005 

-0.CO5 

-0 . 99  • 

0..  5 

11.444 

0.SIT 

0.013 

0.005 

-0.005 

-0.011 

-C.013 

-0.017 

-0.011 

-0.009 

-0.037 

-0 . 0 35 

-0.037 

-0.5C3 

11.944 

0.013 

0 .009 

0.005 

-0.005 

-0.013 

-0.015 

-0.017 

-0.013 

-0.007 

-9.907 

-0.OC7 

-0.907 

-C.COI 

12.444 

0.C13 

0.009 

0.005 

-0.005 

-0.013 

-0.015 

-0.C17 

-O.Cll 

-0.9C7 

-C.007 

-0.095 

-0.CC5 

0.031 

12.444 

0.31  7 

0.C13 

0.005 

-0.303 

-0.009 

-0.013 

-0.015 

-C.C  39 

-0.007 

-O.OG5 

-C.095 

-0.901 

0.323 

13.444 

0.313 

0.009 

0.005 

-0.005 

-0.011 

-0.015 

-0.021 

-O.Cll 

-0*007 

-9.907 

-o.  ;cs 

-0.003 

O.o-.'  1 

13.944 

0.013 

0.C13 

0.005 

-0.005 

-0.011 

-0.015 

-0.015 

-O.Cll 

-C.OC  7 

-0.005 

-0.095 

-C.OC 

O.CCl 

14.444 

0.027 

0.G29 

0.029 

-0.005 

-C.Oll 

-C.C15 

-O.C  16 

-C.C 10 

-0,00  7 

-0 .006 

-0.996 

-C.OC* 

c . ; : 

14.944 

0.313 

0.009 

0.0C5 

-0.005 

-0.011 

-0.015 

-0.017 

-O.C  )9 

-0,007 

-0.907 

-0.007 

-C .90  J 

O.Gut 

15.444 

0.013 

O.C09 

0.005 

-0.005 

-0.011 

-0.CL3 

-0.015 

-0.039 

-0.007 

-0.907 

-C  .99  5 

-O.OC J 

0.003 

13.944 

0.913 

0.309 

0.005 

-0.0C5 

-0.011 

-0.013 

-0.015 

-O.Cll 

-0.007 

-0.0C7 

-0 .005 

-0.C02 

o.oci 

16.444 

0.313 

0.000 

0.001 

0.005 

0.003 

-0.0C1 

-0.001 

0.0C3 

0.  COS 

0.9C5 

0.005 

0 • COT 

C.Cll 

16.944 

0.013 

0.009 

0.005 

0.CO3 

-0.0C1 

-0.C03 

-0.005 

-0.091 

0.001 

0.001 

0.99  3 

0.0  0’S 

0.C97 

17.444 

0.007 

0.900 

0.001 

-0.007 

-0.011 

-0.315 

-0.015 

-0.011 

-0.007 

-9.0C7 

-0.005 

-o.oo • 

-0.^91 

17.944 

0.013 

0.C09 

0.305 

-0.005 

-0.011 

-0.013 

-0.015 

-0.009 

-C.0C9 

-r.0C7 

-0.CC7 

-0.00 

-o.cn 

16.444 

0.009 

0.009 

0.001 

-0.009 

-0.C15 

-0.G17 

-0.017 

-O.Oll 

-C-.009 

-O.0C5 

-0.007 

-0.007 

-0.033 

16.944 

0.009 

0.005 

0.001 

-0.0C9 

-0.015 

-0.017 

-0.016 

-O.r  13 

-o.o. '9 

—9 ."09 

-0.009 

-0.007 

-0.933 

19.444 

0.009 

0.009 

0.001 

-0.009 

-0.013 

-0.015 

-0.016 

-O.C  13 

-0.009 

-C.309 

-0.099 

-0.007 

-O.CgS 

19.944 

O.C09 

0 .005 

0.001 

0.011 

-C.015 

-0.019 

-0.019 

-O.C  15 

-0.015 

-9.013 

-C.Oll 

-0.00 

-0.0  j5 

20.444 

0.001 

c.coi 

-0.006 

-0.015 

-0.023 

-0.025 

-0.027 

-O.C  23 

-0.021 

-0.921 

-0.019 

-O.C 17 

-0.215 

20.944 

-0.019 

-0.314 

-0.910 

-0.031 

-0.037 

-0.041 

-0.042 

-0.'  41 

-O.C  38 

-9.938 

-0.036 

-0.036 

-0.034 

21.444 

-0.092 

-0.092 

-0.100 

-0.106 

-0.114 

-0.118 

-0.142 

-0.120 

-0.118 

-3.115 

-0.113 

-0.10  . 

-0.L07 

Table  1.6  Experimental  pressure  coefficients  c for  a - 5. 


0.95  and  Re 


Coordinates 

Polar  angle,  <J>  , deg. 

8/0 

0 

19 

90 

45 

60 

75 

90 

105 

1 20 

135 

125 

165 

2 SC 

0.251 

0.613 

0.612 

0.60.. 

0.579 

0.543 

0.5C4 

0.461 

0.4 '9 

0.411 

0.391 

0.  '77 

0.363 

0.364 

0.482 

0.346 

0.3  44 

0.327 

0.305 

C.273 

0.237 

0.195 

0.1-6 

0.142 

C.119 

0.111 

0.098 

0.045 

0.731 

0.123 

0.118 

0.103 

0.079 

0.048 

0.017 

-0.020 

-O.C  5 

-0.061 

-0.980 

-o.:b3 

-O.C  91 

-0.095 

o.  >eo 

-0.117 

-0.124 

-0.143 

-0.157 

-0. 1 64 

-0.213 

-0.249 

-o.2.n 

-0.2  ' » 

-0.392 

-C.  -.13 

-0. 3.10 

-C.  317 

1.238 

-0.323 

-0.320 

-0.346 

-0.301 

-0.389 

-0.413 

-0.445 

-0. 4 '•  4 

-0.474 

-0.488 

-0.475 

-C.632 

-0.448 

1 

-0.499 

-0.413 

-0.424 

-0.442 

-0.467 

-0.487 

-0.512 

-0.5.-0 

-9.517 

-0.843 

-5.547 

-0.849 

-0.?  .6 

-0.2-8 

-C. 30? 

-0.3C9 

-0.324 

-0.  344 

-0.358 

-0.359 

-0. ' 2 

-0.3/0 

-C.35C 

-C. 347 

-C.334 

-o. : *5 

0.028 

0.002 

0.017 

-0.002 

0.020 

0.01? 

O.CIT 

0.013 

0.C24 

0.924 

o.:;a 

0-C  33 

0.035 

2.944 

0.044 

0.C4T 

0.039 

0.033 

C.020 

0.013 

-O.C 02 

O.C  29 

0.029 

0.928 

0.9)8 

0.042 

0.045 

9.444 

0.928 

C.'28 

0.020 

0.017 

0.002 

-0.006 

-0.017 

O.Ot  2 

0.002 

0.913 

0.020 

0 .024 

0.020 

3.944 

0.029 

0.020 

0.013 

0.909 

-9.006 

-0.C09 

-0.017 

-O.C. 6 

-0.006 

0 . "02 

0 * *9  0 9 

0.01) 

o.:i7 

4.444 

0.017 

e.oiT 

0.009 

C.C02 

-0.0C9 

-0.C13 

-0.C20 

-O.Cl 3 

-o.o;6 

-0.992 

0.005 

C.CC9 

O.cn 

4.944 

0.313 

0.C13 

0.009 

-0.P02 

-0.009 

-0.017 

-0.020 

-O.C  1 3 

-C.991 

-o  • r o 2 

O.C  92 

0.036 

0-CC5 

5.444 

0.317 

o.cn 

0.906 

-0.'02 

-0.009 

-0.017 

-0.020 

-0. V \ 1 

-O.C  )* 

-«. *52 

O.'C? 

0.0  36 

o.m 

5.744 

0.917 

0.013 

0.009 

-0.002 

-0. 09  9 

-0.013 

-O.CIT 

-O.Cl 3 

-0.009 

-0. '06 

-c.~:2 

C.C  16 

0.  C 6 

6.444 

0.013 

O.C  13 

0.006 

-0.002 

-0.009 

-0.013 

-0.C20 

-O.Cl 3 

-0.0C6 

-9.906 

-0.C32 

C.932 

C.  • 36 

0.944 

3.917 

0.01? 

0.009 

0.902 

-0.006 

-0.013 

-0.017 

-o.r .9 

-0.C96 

-0.992 

-0.CJ2 

0*002 

0.0.  5 

7.444 

0.017 

0.013 

0.009 

-0.002 

-0.009 

-0.C13 

-O.CIT 

-O.C  13 

-O.CCj 

-5.506 

-0.CO2 

0.5C2 

0 . 0 o 2 

7.944 

0.917 

O.Cl? 

0.009 

0.C02 

-0.CC6 

-0.C13 

-O.Cl) 

-0.0,9 

-0.006 

-0.0C2 

-0.002 

0.C02 

0.036 

0.444 

0.917 

0.013 

0.009 

-0.002 

-0.009 

-0.013 

-O.CIT 

-C.C-  3 

-O.C*.  6 

-0.006 

-9.032 

-0.002 

O.r  52 

0.944 

3.M7 

0.313 

0.009 

-0.002 

-0.009 

-O.C 13 

-0.017 

-0.9  )9 

-G.9C4 

-,'.?06 

-0.0C2 

O.C  92 

O.C  .2 

9.444 

0.917 

0.013 

0.0C6 

-0.006 

-0.013 

-0.021 

-9.928 

-O.^.’O 

-0.009 

. 9C9 

-C.C 09 

-C.OC  7 

-0.1  .6 

9.944 

0.913 

0.094 

0.006 

-0.002 

-0.009 

-0.013 

-0.017 

-o.r  13 

-0.006 

-r  ."C6 

-C .096 

-C.C02 

0.<  2 

10.444 

0.017 

0.01? 

0.009 

0.002 

-0.006 

-0.C12 

-0.01) 

-O.C to 

-0.994 

-9.304 

-0.C04 

-0.052 

0.031 

10.944 

0.91? 

o.oi? 

0.009 

0.002 

-0.006 

-0.012 

-0.013 

-O.C  '0 

-0.094 

-9. 004 

-0.504 

-O.OCO 

O.CGS 

11.444 

0.017 

0.01? 

0.006 

-0.000 

-0.008 

-0.013 

-0.015 

-0.010 

-0.098 

-c.:o6 

-0.005 

-0.034 

-C.GOO 

11.944 

0.013 

O.C  13 

0.006 

-0.002 

-0.C10 

-0.015 

-0.015 

-0.910 

-0.006 

-0.096 

-0.CC6 

-0.0C6 

-0.092 

12.444 

0.017 

0.013 

O.OC6 

-0.002 

-O.OC0 

-0.C14 

-0.015 

-o.no 

-0.096 

-0.9C6 

-O.C  *4 

-C.09? 

o.  -n 

12.  744 

0.917 

o.oi  y 

0.009 

-O.COO 

-0.006 

-0.012 

-0.013 

-0.C06 

-0.C04 

-0.994 

-0.004 

-O.OCO 

o.cos 

13.444 

0.013 

0.013 

0.0C6 

-0.002 

-0.010 

-0.014 

-0.015 

-0.010 

-0.C06 

-C.9C6 

-0.0C4 

-o.:94 

O.CCl 

13.944 

0.91? 

0.013 

O.C:6 

-0.002 

-0.0C8 

-0.014 

-0.015 

-O.C 10 

-0.906 

-0.006 

-0.006 

-0.094 

O.C  1 

14.444 

0.028 

0.02ft 

0.028 

-0.002 

-0.008 

-0.014 

-0.015 

-0.010 

-0.9 36 

-0.006 

-0.006 

-0.00) 

o.cn 

14.944 

0.917 

0.013 

0.906 

-0.D02 

-0.008 

-0.014 

-0.015 

-0.010 

-O.OOft 

-0, 906 

-0.506 

-0.092 

0.502 

15.444 

0.018 

O.C  1 3 

0.0C6 

-C. 002 

-0.008 

-O.C 14 

-0.013 

-0.012 

-0.0C6 

-0.C96 

-O.C 5 4 

-O.OC  2 

O.COl 

15.944 

0.013 

0.013 

0.0G6 

-0.002 

-o.ooe 

-0.014 

-0.013 

-0*010 

-0.006 

-0.9C6 

-0.CC6 

-0.094 

0.002 

16.444 

0.013 

0.004 

0.004 

0.007 

0.003 

•O.COO 

-0.000 

o.:  i 

0.006 

C.9C5 

0.095 

0.097 

0.039 

16.944 

0.913 

0.C13 

0.006 

0.005 

-O.OCO 

-0.C04 

-0,004 

-O.C  >2 

0.001 

O.COl 

C.C03 

0.003 

©•CO  7 

lf.444 

0.C99 

0.009 

O.OC? 

-0.004 

-0.010 

-O.Cl? 

-0,015 

-O.C 10 

-0.9C6 

-C.CC8 

-O.CC0 

-C.0C4 

-O.OCO 

17.944 

0.913 

0.004 

0.006 

-0.004 

-0.010 

-0.M5 

-O.C 15 

-o.no 

-0.0C3 

-3.9C6 

-C.C  *6 

-0.0)4 

-O.C  2 

10.444 

0.C79 

0.C04 

0.002 

-0.000 

-0.014 

-O.C if 

-0.017 

-O.C 12 

-0.010 

-o.o-'e 

-0.9  ’.8 

-o.cct 

-O.C  ... 

10.944 

0.909 

0.C04 

0.002 

-0.096 

-0.912 

-0.015 

-0.015 

-O.r.  1 2 

-0.090 

-0.998 

-0.038 

-0.C96 

-O.C. 4 

19.444 

0.009 

0.009 

0.002 

-0.004 

-0.012 

-0.C15 

-0.1.1? 

-C.C l 2 

-0.910 

-0.016 

-0.008 

-O.OC  3 

-0.034 

19.944 

0.004 

0.006 

0.002 

-0.006 

-0.013 

-0.017 

-0.021 

-O.Cl) 

-0.G14 

-3. 912 

-C.C 12 

-C.008 

-0.0.0 

20.444 

0.005 

0.092 

-0.002 

-0.012 

-0.019 

-O.C25 

-0.C25 

-C.C 2 l 

-0.021 

-0.919 

-0.017 

-0.017 

-0.313 

29.944 

-0.904 

-O.OC* 

-0.017 

-0.023 

-0.032 

-0.0)0 

-0.G42 

-O.C  '0 

-0.00 

-9.038 

-0.0)8 

-0.0)9 

-O.C  36 

21.444 

-0.007 

-0.067 

-0.094 

-O.iOO 

-o.m 

-0.121 

-0.124 

-O.t'6 

-0.120 

-0.119 

-0.120 

-0.119 

-0. »14 
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Table  1 . 7 Experimental  pressure  coefficients  c 


= 5.  1 1 ; M 


1 . 0 and  Re^  "6.1 


Coordinates 


I*olar  angle,  «J>  , 


9. 

.444 

9. 

.944 

10. 

,444 

10. 

, 1 44 

11 . 

.444 

11 . 

, 744 

12. 

,444 

12. 

.944 

8 

19 

10 

«> 

60 

75 

90 

■a 

120 

135 

ni 

165 

1 

3.651 

0.6  59 

0.644 

0.603 

0.590 

0.552 

0 • * 2 1 

0.9  <0 

0.4#  1 

0.440 

0.427 

0.61 

0.417 

o.  m 

0.396 

0.177 

0.429 

0.325 

0.291 

0 .261 

0.2  >4 

C.l^S 

0.1  75 

0.167 

0.15/ 

0.154 

0.176 

0.176 

0.161 

0.204 

0.107 

0.076 

O.C  49 

C.(  27 

-C.C.  2 

-0.' 19 

-0.  :?3 

-C . 02 ' 

-o.r  n 

-0.;  59 

-0.055 

-0.073 

-0.026 

-0.119 

-C. 143 

-0.168 

-0. 1 »3 

-0.2  -.5 

-0.2-2 

-C.2# 3 

-0.24. 

-J.  • J 

-5.260 

-0.253 

-0.271 

-0.235 

-0.314 

-0.338 

-0.359 

-O.’U 

-0. 3 '4 

-.412 

-0.417 

-0.4? 

-3.4. 0 

-0.1^5 

-0.342 

-0.353 

-0. 324 

-0.395 

-0.M2 

-0.930 

-G.'  .9 

-C.#>  3 

-(; . 4 tO 

-C.47- 

-:.*'3 

-O.ZSF 

-C.250 

-0.264 

-0.257 

-C. 300 

-C.313 

-C. 324 

-0.  J «2 

-0*5  6 

'24 

-0  . * *.  4 

-C.20 

-c.  7 

-0.192 

-0.174 

-0.1  90 

-0.228 

-0.211 

-0.217 

-0.214 

-o.;  )4 

-0.lv? 

--.175 

- ; . \f  l 

-C  . 1 **  1 

-0.129 

-0.126 

-0.133 

-0.196 

-C.144 

-0.143 

-0.143 

-0.1 37 

-0.122 

-0.115 

-C  • 104 

-O.C  ' 

-3.0  4 

-0.CB3 

-0.C81 

-0.090 

-0.136 

-0.101 

-o.’ce 

-0.108 

-0.! 31 

-O.CU 

-C .040 

-0-0.3 

-0.07 

-c .o  ;3 

-0.C51 

-0.06? 

-0.065 

-0.101 

-0.076 

-0.'T*3 

-0.083 

-o.: 30 

-0.069 

-C.O#  2 

-c.r  f.6 

-p.o: 

-C.C  45 

0.053 

-0.045 

-0.0 ?0 

-C.079 

0.C28 

0.C23 

0.016 

0."16 

C.C27 

0.027 

-o.o:  9 

C.D2  • 

C . i 6 

0.053 

0.060 

0.357 

0.C30 

0.040 

0.034 

0.0  34 

0.'  '6 

0 . 8 0 

0.C44 

C .'48 

o.cr. 

0..6 

e.059 

0.C6« 

0.058 

0.039 

0.037 

0.033 

0.032 

0.  35 

C.C. 7 

C 041 

C.C  31 

C.C  5 

0.'  >7 

0.048 

0.06? 

0.C52 

0.C34 

0.028 

0.C  27 

0.027 

0..-2  7 

0.029 

C •*'  32 

O.C'43 

C.C  4! 

C.'J'O 

C.035 

0 .052 

0.0  40 

0.023 

0.020 

0.013 

0.013 

o.r  16 

0.020 

0.023 

0.0  30 

C.C  J 

C . ' fl 

0.333 

0.042 

0.030 

0.014 

0.009 

0.0  26 

0.006 

0.'  >9 

O.C  I 3 

0*013 

O.C  2 3 

C.C? 

0 . ' . 7 

0.021 

0.028 

0.020 

0.002 

0.002 

-0.0C5 

-0.005 

-O.C  02 

C.C  02 

o.rcft 

C.C09 

C.Ol 

C . Cl  1 6 

0.023 

0.021 

0.C16 

-0.005 

-0.002 

-0.C09 

-0.009 

-O.C05 

-0.CC2 

0.002 

0.C02 

0.CC4 

0,013 

0.016 

0.C16 

0.009 

-0.016 

-0.035 

-0.012 

-0.012 

-0.!  09 

-O.C  . 5 

-9.002 

-C • j ? 2 

0.00 

c.f  - 6 

0.016 

0.004 

0.009 

-0.C19 

-0.009 

-0.012 

-0.012 

-C.C  09 

-3. CCS 

-3-332 

-C.r  C5 

c.cc 

0.'  4 

0.C16 

0.013 

0.005 

-C.C23 

-0.C12 

-0.019 

-0.019 

-C.  19 

-O.C  .9 

-0.005 

-0.-09 

-o.cc 

-0 . C ' 2 

0.013 

0.C09 

0.0C6 

-0.019 

-C.0C9 

-0.016 

-0.016 

-O.C  12 

-0.005 

-O.OC5 

-0.002 

-O.oc. 

O.C  4 

0.016 

0.020 

0.013 

-0.011 

-0.005 

-0.C09 

-O.CU 

-C..  07 

-0.004 

-3.002 

-0*002 

-c.co 

c . * 

0.023 

0.020 

0.013 

-0.009 

-0.004 

-0.309 

-0.C99 

-O.COT 

-O.CU 

-9. 004 

-0.002 

0.  CD. 

0.  ' J? 

0.016 

0.016 

0.009 

-0.016 

-0.007 

-0.013 

-0.013 

-O.C 11 

-C.CC7 

-0.005 

-0.905 

-c.004 

C.C  32 

0.016 

0.013 

0.CO9 

-0.C16 

-0.CO9 

-0.013 

-0.014 

-0.'  :9 

-O.C  06 

-9.005 

-C.C07 

-0.00 

-3.  9 

0.016 

0.313 

0.C06 

-0.016 

-0.007 

-0.C13 

-9.C13 

-O.C  "’9 

-O.C  '6 

5 

-C.J34 

-0.0' 

O.C  .3 

0.323 

0.016 

0.009 

-0.013 

-0.0C5 

-0.C09 

-0.011 

-0.' 07 

—O.C -4 

-: .do* 

-0 .'02 

0.002 

o.  :c7 

0.013 

0.016 

0.009 

-0.014 

-0.007 

-0.013 

-0.013 

-o..  :t 

-0.013 

.004 

-0.9  02 

-o.r* 

C - 1 3 

0.015 

0.029 

0.009 

-C.C14 

-0.007 

-o.cu 

-0.011 

-0. ' 07 

-0..004 

-C.0C4 

-0*032 

-c.c; 

C.C.  03 

0.027 

0.028 

0.027 

-0.014 

-0.007 

-0.012 

-0.012 

-0.C-8 

-0.005 

— 0 . COS 

-C.303 

-0.001 

0.CC3 

0.016 

0.016 

0.009 

-0.013 

-0.007 

-0.013 

-0.013 

-0.'.  09 

-0.006 

-0.005 

-0.304 

-o.cc? 

0.303 

0.014 

0.013 

0.007 

-0.016 

-0.009 

-0.014 

-0.014 

-O.C  09 

-C.C 07 

-0.0  05 

-0.004 

-O.OOJ 

o.:.2 

0.013 

0.004 

0.0C6 

-0.C18 

-0.011 

-0.014 

-0.014 

-0.'  11 

-0.007 

-C.007 

-0.007 

-0.00  • 

-0  . C 3 3 

0.009 

0 .006 

0.002 

-0.004 

-0. 002 

-0.0C2 

-0.002 

0.  02 

0.003 

C.303 

0.003 

C.OOv 

0.C37 

0.C11 

0.C09 

0.002 

-0.009 

-0.0C3 

-0.004 

-0.004 

-O.C DO 

0.002 

0.002 

-0.000 

O.OOj 

0.035 

0.009 

0.C04 

0.009 

-0.020 

-0.0C9 

-0.013 

-0.013 

-C.C  09 

-0.006 

-0.CC5 

-0.004 

-o.cc.: 

0.  CC2 

0.011 

0.016 

0.C06 

-0.013 

-0.C09 

-0.013 

-0.014 

-O.C  09 

-O.C 06 

-9.005 

-C.002 

-0.00/ 

C.CC2 

0.00* 

0.004 

0.006 

-0.016 

-0.011 

-0.016 

-0.014 

-0. r 09 

-0.C07 

-0.007 

-0.004 

-0.004 

-0.030 

0.019 

O.C  16 

0.006 

-0.009 

-0.009 

-C.013 

-0.013 

-0.C09 

-0 .006 

-0.005 

-0.004 

-0.034 

-C.COO 

0.011 

0.013 

0.006 

-0.014 

-0.009 

-0.013 

-0.013 

-0. 007 

-0.C06 

-0.006 

-0.005 

-O.OC-i 

-C.C32 

0.013 

0.004 

0.006 

-0.018 

-0.009 

-0.C13 

-0.013 

-O.C  09 

-0.007 

-0.007 

-0.007 

-O.CC  •. 

-c . c ;o 

0.011 

o.cot 

0.006 

-0.016 

-0.011 

-O.CU 

-0.016 

-0.013 

-O.Oll 

-0.011 

-0.011 

-0.00  7 

-C.C35 

0.002 

0.006 

-0.002 

-0.020 

-0.020 

-0.023 

-0.027 

-0.0  25 

-0.025 

-0.027 

-0.027 

-0.02  - 

-0.J23 

-0.065 

-0.C62 

-0.069 

-0.074 

-0.C95 

•0-109 

-0.124 

-0.137 

-0.142 

-0.144 

-0.144 

-0.135 

-0.127 

Table  1.8 


Experimental  pressure  coefficients  for 


= 5.  1 2 


M 1.1  and  Re^  =6.2-  10 
co  D 


I able  1.9  Experimental  pressure  coefficients  c for  a 


1.2  and  Re 


Coordinates 


Polar  angle,  «t>  , deg. 


IS 

30 

43 

60 

75 

°0 

105 

Table  1.  10  Experimental  pressure  coefficients  c for  a 


Coordinates 

X/0 

C.  251 

0 

C • 4 0 2 

0 

0-731 

0 

0. 

-9 

J.238 

-0 

4.530 

-0 

t.n» 

-0 

I.H4 

2.944 

3.546 

3.144 

4.444 

4.944 

3.444 

5.  *44 

6.444 

6.944 

7.444 

7.944 

6.444 

6.944 

9.444 

9.444 

10.444 

10.944 

11.444 

11.944 

12.444 

12.944 

12.444 

13.944 

14.444 

14.944 

15.444 

13.944 

16.444 

16. 944 

17.444 

17.944 

19.444 

18.944 

19.444 

19.944 

20.444 

20.944 

-0 

21.444 

-0 

Polar  angle,  <!>  , deg. 


0.057 

-0.C54 

-0.0  0 

0.057 

-0.055 

-0.0  J 

’0.057 

-0.052 

-0.07  8 

0.055 

-0.C49 

-0.025 

0.054 

-0.049 

-0.022 

•0.014 

0.C52 

-0.046 

-0.019 

-0.014 

0.C52 

-0.046 

-0.0)  *1 

-0.014 

0.014 

-0.014 

0.014 

-0.014 

0.014 

-0.013 

CM2 


tj 

Table  1.11  Experimental  pressure  coefficients  c for  a =10.  20°.  M - 0.8  and  Re„  - 5.6  • 10' 
p oo  D 


Coordinates 

Polar  angle,  4> , 

deg. 

x/o 

0 

15 

30 

93 

60 

T3 

90 

1C  5 

120 

135 

150 

169 

leo 

C.251 

0.662 

0.697 

0.610 

C.553 

0.551 

C.3  79 

0.3U 

0.;  33 

0.1-13 

0.159 

C.  162 

O.I? 

0.130 

0.68.1 

3.'.  ) 7 

0.322 

0.352 

0.283 

0.2C5 

0.123 

0.05) 

-0.'  16 

-O.O'.O 

-3.095 

-0.116 

-0. 1 ■» 

-0.  ) 23 

0.7  31 

0.169 

0.162 

0.112 

0 . C 6 9 

-0.0’  l 

-0.087 

-0. 1 56 

-3  - • 12 

-0.2*3 

-2.269 

-0.27) 

-C.i 

-0.2‘  3 

C.?-9 

-0.:  >6 

-0.075 

-0.IL9 

-0.156 

-0.229 

-0.3C  1 

-0.351 

-0. -33 

-0.61 

-0.668 

-0.6 j2 

— C .6- 

— C # *•  56 

1.2  13 

-C. 185 

-0.199 

-0.225 

-0.275 

-0.322 

-C.377 

-0.518 

-0.M6 

-0.6)1 

-0.621 

-0.6.9  3 

-C. 38  . 

-0. .il 

1.533 

-0.2)8 

-0.258 

-0.275 

-0.306 

-0.355 

-0.377 

-0.367 

-0.  05 

-0.366 

-0.0)2 

-0.  105 

-0.2S  . 

-0.2  76 

1.9*6 

-0.025 

-0  .3  35 

-0.056 

-0.097 

-0.115 

-C.155 

-0.159 

-0.165 

-0.12) 

-0.096 

-L.069 

-0.05 

-C . C ■'3 

2.55% 

0 . - 2 7 

-0.002 

-0.025 

-0.052 

-0.087 

-0.  109 

-0.119 

-0. 1 29 

-0.0  17 

-0.056 

-C.036 

-O.Ci 

-C.C.07 

2.9*6 

0.C26 

C.015 

-0.0C7 

-0.038 

-0.C69 

-0.096 

-0.101 

-0.  66 

-3.069 

-0.963 

-0.P25 

-0.09  * 

0.0  "‘2 

3.  *'.6 

C.'23 

0.015 

-0.002 

-0.C39 

-0.C65 

-0.C87 

-0.0  96 

-c . e 3 

-0.C.6 

-3.0)6 

-O.C25 

-o.oi  • 

0.  - - 2 

5.  >65 

0.333 

0 .025 

0.0C2 

-0.029 

-0.060 

-o.ce3 

-0.037 

-0.  76 

-C.  0'«7 

-0.029 

-0.025 

-O.ni 

0 . : r :■  7 

6. *6* 

0.0)3 

o.r?5 

0.0C2 

-0.C25 

-0.C60 

-C.083 

-0.087 

-0.  69 

-0.06) 

-0.029 

— C .02 9 

-0.0L 

O.i.  7 

0.333 

0 .029 

0.002 

-0.025 

-0.056 

-C. 063 

-0.C33 

-C.  69 

-0.03C 

-3.020 

-0.039 

-C . 3 2 

0.0  07 

3.035 

0.C29 

0.007 

-0.026 

-0.056 

-0.078 

-0.078 

-0.  60 

-0.0  19 

-0.025 

-0.0)6 

-0.32  - 

0.07 

0.036 

0.C29 

0.007 

-0.020 

-0.051 

-C .075 

-0.078 

-0.  66 

-0.C29 

-0.325 

-0.036 

-0.02 

0.007 

0.333 

0.029 

0.0C7 

-0.025 

-0.051 

-0.076 

-0.076 

-0.056 

-0.02) 

-0.020 

-C .036 

-0.02  » 

O.C  - 2 

0.093 

0.033 

0.011 

-0.0 TO 

-0.057 

-C.f.69 

-0.070 

-0.  67 

-0.025 

-0.020 

-0.32  5 

-0.32 

-C.C 02 

1.**% 

0.0)8 

0.0)3 

0.011 

-0.020 

-0.051 

-C.C69 

-0.0  70 

-C.J67 

-0.025 

-0.020 

-O.C 2? 

-0.02 

-0.  7 

7.3*6 

0.C53 

0.03) 

0.011 

-0.016 

-0.057 

-C .065 

•0.065 

-0.C63 

-0.02C 

-C.016 

-0.020 

-O.O:  ' 

-0.  7 

8.6*6 

0.0)9 

0.033 

0.011 

-O.C20 

-0.C57 

-0.CG5 

-0.065 

-0.^63 

-0.C-  5 

-r.020 

-C.328 

—0  .0  » 

-C .011 

8.966 

0.333 

0.033 

0.011 

-0.020 

-0.057 

-0.065 

-0.061 

-3.  18 

-C.C 23 

-3.016 

-C.320 

-6.0. 

-0.>r 

9.666 

0.353 

0.029 

0.007 

-0.025 

-0.056 

-0.075 

-3.076 

-3.  67 

-0.^5 

-C .025 

-0.229 

-0.061 

-0.020 

9.  366 

0.3)6 

0.029 

0.007 

-0.020 

-0.057 

-0.065 

-0. 061 

-C-- 33 

-0.C20 

-C.023 

-C .020 

-C.025 

-c.cn 

10.959 

0.039 

0.03) 

0.011 

-0.016 

-0.053 

-0.059 

-0.057 

-0. C 36 

-0.019 

-0.016 

-0.019 

-0.02  l 

—0  • CO  7 

10.959 

0.090 

0.33) 

o.on 

-0.019 

-0.061 

-0.057 

-0.055 

-0.*  30 

-0.C19 

-0.„l6 

-0.0  16 

-0.0)  • 

•O.C03 

11.599 

0.353 

0.03) 

0.011 

-0.019 

-0.053 

-0.059 

-0.055 

-0.2)2 

-0.C21 

-0.019 

-0.019 

-0.02  1 

-0.010 

11.999 

C.039 

0.03) 

0.011 

-0.019 

-0.055 

-0.061 

-0.055 

-0. ' 30 

-C.c  19 

-C.016 

-0.019 

-3.071 

-0.012 

12.999 

C.038 

0.029 

o.ou 

-0 .019 

-0.063 

-C.C59 

-0-053 

-c.<  ?e 

-0.'  .9 

-0.3 16 

-0.C  16 

-0.0  1 

-0.  3 

12.955 

0.291 

0.033 

0.011 

-C.C16 

-0.051 

-0.057 

-C. 050 

-0.'  28 

-0.016 

-0.316 

-0.0  16 

-0.01  •• 

-0.001 

13.559 

0.037 

0.033 

0.011 

-0.019 

-0.053 

-C.C57 

-0.C50 

-0.: 28 

-0.019 

-C.016 

-0.016 

-0.015 

-0.C03 

13.959 

0.039 

0.033 

o.ou 

-0.016 

-0.051 

-0.055 

-0.050 

-0.'  25 

-0.016 

-0.016 

-0.019 

-0.015 

-0.003 

19.999 

0.033 

0.0)3 

0.03) 

-0.015 

-0.050 

-0.C55 

-0.069 

-0.:  26 

-0.016 

-C.016 

-0.015 

-C.01  > 

-0.003 

15.959 

0.353 

0.0  33 

0.011 

-0.019 

-0.039 

-0.C55 

-O.C60 

-0.  23 

-0.C16 

-0.016 

-C.016 

-0.01* 

-0.C03 

15.999 

0.0)9 

0.031 

o.ou 

-0.019 

-0.039 

-0.C52 

-0.056 

-0.221 

-O.Ci9 

-0.012 

-0.012 

-0.012 

-0.003 

15.999 

0.339 

0.029 

0.GU 

-0.015 

-0.039 

-0.C50 

-0.066 

-0.  '21 

-0.016 

-0.C12 

-0.012 

-0.01 

-O.CC 5 

15.999 

0.037 

0.033 

0.011 

0.CC2 

-0.016 

-0.025 

-C.021 

-0.2C3 

-0.001 

0.00  2 

0.002 

0.00  - 

0.006 

16.959 

0.053 

0.033 

0.016 

-O.C03 

-O.C21 

-0.030 

-0.C23 

-0.07 

-0.00) 

-0 .503 

-0.001 

-O.CC) 

0. 309 

17.955 

0.037 

0.029 

0.011 

-0.019 

-0.039 

-0.050 

-3.061 

-0.  19 

-0.019 

-3.012 

-0.012 

-0.016 

-0.C10 

17.999 

0.038 

0.033 

o.ou 

-0.019 

-0.037 

-0.068 

-0.061 

-0.019 

-0.CV9 

-0.012 

-0.012 

-0.01  . 

-0.010 

18.959 

0.035 

0.029 

o.ou 

-0.016 

-0.039 

-0.050 

-0.061 

-0.C21 

-0.C16 

-0.019 

-0.019 

-0.0  1 3 

-0.012 

13.999 

0.033 

0.029 

o.ou 

-0.016 

-0.03*5 

-0.050 

-0.061 

-0.C21 

-C.C  16 

-0.019 

-0.019 

-0.01  > 

-0.019 

19.5*9 

0.03) 

0.029 

o.ou 

-0.016 

-0.039 

-C.C68 

-0.061 

-0.219 

-0.016 

-0.016 

-0.019 

-O.Ci  > 

-0.019 

19.959 

0.033 

0.029 

0.007 

-0.019 

-0.C51 

-0.052 

-0.066 

-0.C  23 

-0.019 

-0.019 

-0.015 

-0.01  > 

-0.019 

20.599 

0.C29 

0.020 

0.002 

-0.025 

-0.058 

-0.C57 

-0.055 

-0.C30 

-0.C25 

-0.023 

-0.321 

-C.02) 

-0.021 

23.959 

0.011 

0.002 

-0.016 

-0.051 

-C.069 

-0.075 

-0.068 

— C. 068 

-0.C63 

-0.061 

-0.0)9 

-C  .06  1 

-0.0)9 

21.999 

-0.087 

-0.091 

-0.103 

-0.125 

-0.15) 

-0.169 

-Q.16T 

-0.1)9 

-0,129 

-0.122 

-0.118 

-C . 1 1 ) 

-0.109 

Table  1.12 


Experimental  pressure  coefficients  c for  a 


10.24°,  M =0.9  and  Re„  = 5.9 
oo  D 


10 


Coordinates 

Polar  angle,  , deg. 

X/0 

9 

IS 

10 

4} 

60 

75 

90 

120 

139 

150 

165 

ISC 

0.251 

0.713 

C.691 

0.662 

0.592 

0.510 

0.638 

0.362 

0.3  0 

0.251 

0.219 

0.206 

0.195 

0.193 

0.612 

0.660 

0.626 

0.392 

0.326 

0.252 

0.177 

0.105 

C.c  *3 

-C.003 

-9.062 

-0.C61 

-0.C7J 

-0.069 

0.7)1 

0.2  33 

0.170 

0.153 

0.099 

0.025 

-C.C38 

-0.112 

-C. 1 67 

-0.2 >1 

-0 . 2 30 

-0.237 

-0.26? 

-0.2*5 

0.983 

-3.162 

-0.061 

-0.076 
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-0.163 

-0.213 

-0.259 

-0.295 

-0.312 

-0.309 

-0.279 

-0.248 

-0.222 

-0.212 

t.444 

-0.064 

-0.071 

-0.183 

-0.144 

-0.190 

-0.229 

-0.249 

-0.229 

-0.190 

-0.137 

-0.103 

-0.077 

-0.064 

f.944 

-0.346 

-0.057 

-0.161 

-0.127 

-0.164 

-0.186 

-0.179 

-0.150 

-0.114 

-0.381 

-0.357 

-0.041 

-0.C21 

».444 

-0.331 

-0.C38 

-0.108 

-0.094 

-0.124 

-0.143 

-0.140 

-0.117 

-0.074 

-0 . **67 

-0.-51 

-0.034 

-O.oj  0 

J.m 

-0.001 

-0.0  It 

-0.069 

-0.061 

-o.oei 

-0.104 

-0.110 

-0.0*91 

-0.058 

-0.354 

-0.05? 

-0.024 

-C.GD5 

0.444 

0.315 

0.009 

-0.044 

-0.051 

-0.081 

-0.100 

-0.100 

-0.074 

-0.051 

-0.041 

-0.057 

-0.011 

0.009 

0.944 

0.313 

0.C09 

0.060 

-0.051 

-0.074 

-0.C90 

-0.CC4 

-0.C61 

-0.041 

-0.C34 

-0.054 

-0.011 

0.009 

8.444 

0.323 

0.022 

0.064 

-0.028 

-0.064 

•0.084 

-0.087 

-0.061 

-0.038 

-0.034 

-0.361 

-0.018 

0.0  32 

8.944 

0.326 

0.018 

0.059 

-0.031 

-0.054 

-0.074 

-0.074 

-0.064 

-0.045 

-0.3)8 

-0.C61 

-0.026 

-0.0 11 

0.444 

0.034 

0.033 

0.047 

-0.021 

-0.064 

-0.087 

-0.087 

-0.C64 

-0.041 

-0.0)8 

-0.057 

-0.0)6 

0.944 

0.C35 

0.C25 

0.039 

-0.028 

-0.044 

-0.C67 

-0.071 

-0.C51 

-0.045 

-0.334 

-0.044 

-C.034 

-0.319 

T.  444 

0.041 

0.029 

0.027 

-0.031 

-0.061 

-0.T87 

-0.090 

-0.C68 

-0.C54 

-3.341 

-0.3*1 

-0.051 

-0.034 

7.944 

0.054 

0.355 

0.023 

0.002 

-0.074 

-0.097 

-0.100 

-0.U74 

-0.058 

— 0 .048 

-0-044 

-0 .05 1 

-0.08 

0.444 

0.012 

0.009 

0.016 

-0.054 

-0.111 

-0.130 

-0.123 

-0.C37 

-0.063 

-0.061 

-0.054 

-0.071 

-0 .051 

0.944 

-0.916 

-0.029 

0.013 

-0.084 

-0.107 

-0.121 

•0.121 

-0.0  »l 

-0.071 

-0.361 

-0.064 

-0.C61 

-0.047 

0.444 

-0.028 

-0.038 

0.009 

-0.104 

-0.107 

•0.111 

-0.104 

-0.071 

-0.054 

-0.354 

-0.G61 

-0.064 

•0.05V 

0.944 

-0.031 

-0.008 

0.009 

-0.054 

-0.064 

-0.C84 

-0.080 

-0.054 

-0.051 

-0.041 

-0.038 

-0.038 

-0.024 

10.444 

0.322 

0.017 

0.016 

-0.034 

-0.054 

-0.075 

-0.077 

-0.054 

-0.040 

-C.045 

-C.038 

-0.033 

-0.023 

10.944 

0.039 

0.332 

0.020 

-0.022 

-0.055 

-0.073 

-0.067 

-0.0)5 

-0.0J-5 

-0.022 

-0.030 

0.03C 

-G .Cl) 

11.444 

0.C25 

0.C18 

0.016 

-0.040 

-0.032 

-0.043 

-0.0)7 

-0.012 

-0.0  23 

-3.338 

-0.310 

-0.015 

0. 009 

11.944 

0.009 

0.009 

0.013 

-0.018 

-0.055 

•0.06) 

-0.050 

-0.022 

-0.002 

-0.31) 

-0.010 

-0.010 

•o.oo) 

12.444 

0.025 

0.01? 

0.013 

-0.C30 

0.099 

0*051 

0.034 

0.026 

0.C48 

0.312 

•0.005 

0.007 

0.025 

12.944 

0.167 

0.166 

0.016 

0.112 

0.044 

0.025 

0.026 

0.047 

0.051 

C.948 

0.035 

0.051 

O.Dtl 

13.444 

0.117 

0.111 

0.013 

0.362 

0.022 

0.002 

0.008 

0.0  12 

C.037 

0.340 

C.041 

0.037 

0.C54 

13.944 

0.C91 

0.082 

0.016 

0.0)1 

0.012 

-0.005 

0.000 

0.025 

0.020 

0.332 

0.030 

0.029 

0.C43 

14.444 

0.025 

0.029 

0.027 

0.025 

-0.003 

-0.021 

-0.C15 

O.CIO 

0.011 

C.020 

0.025 

0.019 

0.C35 

14.944 

0.074 

0 . C 66 

0.016 

0.C18 

-0.018 

-0.C37 

-0.0)0 

-0.3r 5 

-0.007 

C.308 

0.020 

0.013 

0.028 

15.444 

0.364 

0.056 

0.013 

-0.000 

-0.C33 

-0.050 

-0.045 

-0.322 

-0.025 

-0.338 

-0.302 

-0.013 

0.G03 

15.944 

0.355 

0.047 

0.009 

-0.008 

-0.055 

-0.075 

-0.068 

-0.0*0 

-0.040 

-0.028 

-0.225 

-0.032 

-0.022 

16.444 

0.325 

0.027 

0.009 

-0.013 

-0.049 

-0.062 

-0.053 

-0.030 

-0.024 

-0.013 

-0.017 

-0.015 

-O.CIO 

16.944 

-0.001 

-0.005 

0.C09 

-0.028 

-0.055 

-0.063 

-0.C55 

-0.033 

-0.0)2 

-0.325 

-0.C20 

-C.f)  22 

-0.017 

17.444 

-0.310 

-0.025 

0.013 

-0.064 

-0.075 

-0.092 

-0.085 

-0.060 

-0.047 

-3.352 

-0.045 

-0.052 

-0.043 

17.944 

0.039 

-0.001 

0.013 

-0.055 

-0.025 

-0.C42 

-0 .047 

-0.0 '2 

-C.010 

-0.03? 

-0.050 

-0.042 

—0 .04) 

18.444 

0.047 

0.043 

0.009 

-0.C02 

-0.025 

-0.052 

-0.045 

-0.C17 

0.012 

-0.010 

-0.028 

-0.012 

-0.010 

18.W44 

0.347 

0.C41 

0.013 

-0.0 J8 

-0.023 

-C.C35 

-0.022 

0.CC3 

0 . C 0 7 

0.328 

-0.007 

0.012 

0*015 

19.444 

0.344 

0.339 

0.013 

-3.002 

-O.C27 

-C.f 37 

-0.C20 

C.C03 

-0.019 

0.012 

0.313 

0.015 

0.026 

19.944 

0.931 

0.025 

0.013 

-0.015 

-0 .0  39 

-0.C50 

-0.035 

-0.0:2 

-O.C17 

-0.30) 

C.038 

0.033 

0.010 

20.444 

0.329 

0.325 

0.013 

-0.020 

-0.032 

-0.047 

-0.035 

-0.017 

-0.030 

-r.3i7 

-0.010 

-0.018 

-0.C15 

20.944 

0.327 

0.018 

0.006 

-0.030 

-0.057 

-0.067 

-0.057 

-C.033 

-0.045 

-2.3)3 

-0.023 

-0.037 

-0.030 

21.444 

0.312 

0.01? 

-0.348 

-0.027 

-0.082 

-0.103 

-0.115 

-0.134 

-C.156 

-0.140 

-0.105 

-0.082 

-0.067 

Table  1.16  Experimental  pressure  coefficients  c^  for  a - 10.33 


-1.2  and  Re_ 


Coordinates 


Polar  angle,  4> , deg. 


I able  1 , 19  Experimental  pressure  coefficients  c for  a = 15.45°,  M =0.9  and  Re  =59-  105 

P oo  D 


Coordinates 

Potar  angle,  $ , 

deg. 

t/0 

• 

is 

30 

49 

eo 

»5 

VO 

to? 

120 

J3* 

153 

16S 

190 

0.251 

0.633 

0.806 

0.743 

0.632 

0.469 

C.  373 

0.254 

0.1*9 

0.1CI 

0 . ' 7 1 

O.C  81 

C.C67 

C.058 

0.482 

0.579 

0.552 

0.4Q9 

0.387 

0.258 

0.133 

O.C21 

-O.o*  1 

-0.14  3 

-0.164 

-0.166 

-9. 19  7 

-o.no 

0.731 

0.342 

0.319 

0.249 

0.151 

0.029 

*0.0  39 

-0.148 

-0.2  5 

-0.333 

-C.  38  3 

-0.  ■*  * 0 

-0 .3-3 

-C.3-.2 

0.9P0 

0.5  91 

o.rtt 

0.299 

-0.073 

-0.203 

-0.329 

-0.409 

—0 • 4 1 6 

-0.52  3 

-0.*.36 

-0.538 

-0.526 

-0.524 

1.7  38 

-0.112 

-0.143 

-0.198 

-o.zea 

-0.396 

-C.503 

— 0.‘9 > 

-e.6  n 

-9.648 

-9 . :oo 

-0.7  98 

-0.675 

-0.6-  9 

I.  OO 

-0.280 

-0.303 

-0.354 

-0.430 

-0.629 

-O.f 09 

-0.689 

-o.  r.  4 

-0.736 

-J.708 

-0.5 39 

-C.**94 

-o.oo 

1.544 

-0.022 

-0.039 

-0.100 

-0.151 

-0. 195 

-C.2  18 

-0.218 

-0.1  2 

-0.132 

-0.088 

-0.'  26 

0.913 

0.039 

1.444 

0.C47 

0.029 

-0.018 

- 0 • »'  8 9 

-0.164 

-0.214 

-0.226 

-0.190 

-0.124 

-J.369 

-0.2.26 

C.C09 

O.C  3 7 

2.944 

0.064 

0.045 

0.001 

-0.069 

-0.148 

-0.198 

-0.214 

-0.) 70 

-0.104 

-0.969 

-0.953 

-0.010 

0.025 

0.069 

0.051 

O.C05 

-0.O65 

-0.1 36 

-0.186 

-0.199 

•0.15 

-0.0*5 

-0.069 

-0 .t?7 

-O.OJO 

0.013 

3.  ... 

0.074 

0.C53 

0.0L9 

-O.C58 

-0.128 

-0.176 

-0.187 

-0. 1 >6 

-0.9  7 7 

-0.965 

-0.--J9 

-0.945 

0.CC5 

4.444 

0.077 

0.057 

0.013 

-0.058 

-0.128 

-0.174 

-0.179 

-0.124 

-0.069 

-9.961 

-0.0*9 

-0 .061 

-0.9Gj 

4.944 

0.073 

0.057 

0.017 

-0.054 

-0.128 

-0.170 

-0.175 

-0.112 

-G.065 

-0.-57 

-0 . C “ l 

-O.C  91 

-C.C14 

5.  .44 

0.C31 

0.C64 

O.Olf 

-0.053 

-0.120 

-0.167 

-0.167 

-0.12  3 

-0.C61 

-0.95  3 

-9.969 

-0.084 

-O.C  13 

5.94  V 

0.C82 

0.062 

0.021 

-0.C50 

-0.129 

-C.  163 

-0.160 

-0. Ci  /2 

-0.G61 

-9.' 5 3 

-o.: 6i 

-0.094 

-0.022 

(.444 

0.063 

0.061 

0.017 

-0.050 

-0.120 

-0.162 

-0.155 

-0.9'  8 

-0.05  7 

-0.  -*49 

-0.  57 

-0.C80 

-c.c 30 

*•944 

0*085 

0.069 

0.G29 

-0.044 

-0.112 

-0.154 

-0.147 

-0.0.  4 

-9.057 

-0.049 

-0.049 

-0.069 

-O.C  30 

7.444 

0.093 

0.062 

0.021 

-0.046 

-0.112 

-0.154 

-0.144 

-0.C  9 

-0.057 

-0.949 

-0.945 

-0.065 

-0.034 

7.944 

0.065 

0.064 

0.025 

-0.042 

-0.100 

-0.147 

-0.149 

-0.076 

-9.053 

-9.945 

-0.941 

-0.257 

-0.  26 

«. 444 

0.589 

0.062 

0.021 

-0.046 

-0.112 

-0.151 

-0.136 

-0.069 

-0.053 

-9.245 

-3.041 

-C.057 

-0.030 

a.  944 

0.082 

0.060 

O.C21 

-0.046 

-0.112 

-0.147 

-0.132 

-O.C. 6 9 

-0 . 0 5) 

—9 .045 

-0.  * 38 

-9.049 

-0.977 

9. 444 

0.982 

o.csa 

0.017 

-0.053 

-0.120 

-0.155 

-C.144 

-0.073 

-0.957 

-0.053 

-0.G42 

-O.C 69 

-O.C37 

0.944 

0.377 

c.csa 

0.017 

-0.G46 

-0.  1 12 

-0.147 

-0.124 

-O.UM 

-O.C53 

-0.048 

-0.^34 

-0.049 

-0.C22 

10.444 

0.069 

0.069 

0.025 

-0.040 

-0. 1C6 

-0.137 

-0.119 

-o.c  /o 

-O.C59 

-C .942 

-0.032 

-0.0*4 

-0. C 2 1 

10.944 

0.083 

• •064 

0.025 

-0.031 

-0.1C4 

-0.133 

-0.114 

-0.050 

-0.040 

-0.529 

-0.036 

-O.C15 

11.444 

0.084 

0 .062 

0.023 

-0.042 

-0.108 

•0.135 

-0.113 

-0.C6* 

-0.050 

-0.044 

-0.010 

— C .044 

-O.C26 

11.944 

0.08k 

0.C5# 

0.021 

-0.044 

-0.1C8 

-0.138 

-0.114 

-0.0*6 

-0.048 

-C.042 

-O.C  32 

-C.042 

-0.030 

12.444 

0.080 

0.964 

0.C21 

-0.P41 

-0.106 

-C.134 

-0.112 

-0.G' 6 

-0.048 

-C .“42 

-G.C?l 

-O.C  38 

-0.920 

12.944 

0.984 

0.062 

0.029 

-0.039 

-0.104 

-0.133 

-0.106 

-O.Co2 

-0.048 

-9.940 

-3.027 

-0.035 

-O.C 26 

13.444 

0.079 

O.O^S 

0.921 

-0.C42 

-0.1G6 

-0.134 

-0.104 

-o.r*-2 

-o.c4e 

-9.940 

-0 . C 2 9 

-0.G38 

-c.c.32 

13.944 

0.001 

0.C59 

0.021 

-0.C43 

-0.104 

-0.132 

-0.102 

-0.056 

-0.046 

-0.949 

-0.029 

-0 .098 

-0.934 

14. 444 

9.001 

0.054 

0.023 

-0.042 

-0.103 

-0.129 

-0.1 01 

-O.C *4 

-0.045 

-0.940 

-0.032 

-0.037 

-O.G36 

14.944 

0.011 

0.054 

C.025 

-0.041 

-0.102 

-0.127 

-e.ioo 

-0.3' 2 

-0.044 

-0.940 

-0.034 

-0.036 

-0.03S 

15.444 

0.989 

0 .0  5i 

0.023 

-0.041 

-0.100 

-0.127 

-0.100 

-0.C60 

-0.944 

-0.938 

-0.C32 

-0.C36 

-0.038 

15.944 

0.079 

0.057 

0.021 

-0.041 

-0.100 

-0.125 

-•'.0  >6 

-0.0r0 

-0.042 

-0.940 

-0.934 

-C.C  36 

16.444 

0.079 

0.056 

0.017 

-0.021 

-0.066 

-0.088 

0.066 

-0.02  7 

-0.02  3 

-0.021 

-0.019 

-0.019 

-0.:72 

16.944 

0.080 

0.058 

0.021 

-0.023 

-0.C66 

-0.090 

-0.070 

-0.031 

-0.927 

-C.027 

-0.C26 

-0.023 

-C .024 

17.444 

0.076 

0.053 

0.021 

-0 .043 

-0.098 

-0.123 

-0.100 

-O.C*  8 

-0.049 

— c • r 4 2 

-0.044 

-0.94  0 

-O.C42 

17.944 

0.077 

0.C57 

0.021 

-0.043 

-0.C96 

-0.121 

-0.100 

-2. 7-8 

-0.933 

-0.944 

-O.C 48 

-0.042 

-0.04 l 

10.444 

0.074 

0.059 

0.017 

-0.045 

-0.098 

•0.123 

-0. lU4 

-0.  9*.0 

-0.049 

-0.944 

-0.952 

-0.046 

-0.044 

10.944 

0.971 

0.053 

0.017 

-0.044 

-0.098 

-0.123 

-0.106 

-o.c.o 

-0.C38 

-0.948 

-0.056 

-0.G46 

-0.C46 

10.444 

0.071 

0.054 

0.017 

-0.042 

-0.094 

-0.119 

-0.196 

-0.060 

-0.030 

-0.948 

-0.C60 

-C .050 

-0.046 

10.944 

0.072 

0.053 

0.019 

-0.048 

-0.098 

-0.127 

-0.114 

-0.052 

-C.040 

-0.050 

-0.064 

-O.C  40 

-0.046 

SO. 444 

0.965 

0.049 

0.009 

-0.052 

-0.104 

-0.131 

-0.122 

-0.060 

-C.046 

-0.958 

-0.072 

-O.C 56 

-0.C52 

20.944 

0.047 

0.039 

-0.006 

-0.066 

-0.119 

-0.147 

-0.142 

-0.9  ’8 

-0.066 

-0.076 

-0.C92 

-0.076 

-0.077 

21.444 

-0.060 

— 

-o.oei 

-0.116 

-0.161 

-0.201 

-0.218 

-Q. 209 

-0.179 

-0.161 

-0.158 

-0.165 

-0.151 

-o.i< : 

Table  1 ■ 20  Experimental  pressure  coefficients  cp  for  a 


15.  49°,  M = 0.  95  and  Re„  = 6.  0 • 105 
GO  D 


Coordinates 

Polar  angle,  4> , 

deg. 

7/0 

0 

IS 

SO 

6* 

60 

79 

90 

105 

120 

»» 

150 

1(9 

160 

0.251 

0.868 

0.849 

0.783 

0.678 

0.552 

0.417 

0.296 

0.71  2 

0.151 

0.120 

0.116 

C.116 

0.112 

0.482 

0.616 

0.598 

0.532 

0.434 

0.3)2 

0.181 

0.064 

-0.3: 3 

-0.983 

-0.117 

-C.127 

-0.143 

-0.  \ i'i 

0.731 

0.?«2 

0.363 

0.297 

0.198 

0.084 

-0.035 

-0.147 

-0.224 

-0.283 

-0.'  'ib 

-0.237 

-0.2  ?5 

-0.2  '*• 

• •983 

0.134 

D.ll* 

0.053 

-0.039 

-C. 147 

*0.261 

-0.339 

-0.4, 4 

-0.409 

-0.464 

-0.4T1 

-0.462 

-0.4  4 7 

1.230 

-0.G34 

-0.1G6 

-0.161 

-0.250 

-0.350 

-0 • * 58 

-0.554 

-0.61-9 

-0.639 

-0.643 

-0.622 

-0.614 

-0.605 

1.500 

-0.224 

-0.235 

-0.290 

-0.365 

-0.454 

-0.543 

-0.625 

-0.661 

-0.684 

-0 . 6 76 

-0.*  48 

-0.526 

-0.617 

1.944 

-C.128 

-0.139 

-0. 198 

-0.287 

-0.399 

-0.506 

-0.588 

-0.624 

-0.580 

-r.t64 

-0. :i6 

-0.217 

-0.292 

2.444 

-0.106 

-0.128 

-0.190 

-0.287 

-0.399 

-0.480 

-0.113 

-0.138 

-0.095 

-O.C 00 

-0.909 

0.C41 

C .020 

2.944 

0.095 

o.oao 

0.040 

-0.020 

-0.087 

-0.146 

-0.165 

-0 .083 

-0.054 

-0.C39 

0.009 

0.06  3 

0.  107, 

3.  *44 

0.099 

0.068 

0.035 

-0.03? 

-0.102 

-0.158 

-0.169 

-O.C 94 

-0.054 

-c . : 5 8 

-0.057 

0.03J 

0.0  39 

8.944 

0.093 

0.080 

0.029 

-O.C  39 

-G.IC9 

-0.158 

-0.169 

-O.K2 

-0.061 

-0.  54 

-0.110 

0.005 

0.929 

4*444 

0.089 

0.074 

0.024 

-0.043 

-0.113 

-0.165 

-0.169 

-0.0)8 

-O.C 5 7 

-0.050 

-0.116 

-0.024 

0.002 

4.944 

0.086 

0.071 

O.C  24 

-0.044 

-0.117 

-0.165 

-0.165 

-0.091 

-0.054 

-0.C50 

-0.087 

-0.C50 

-0.024 

0.038 

0.070 

0.024 

-0.046 

-0.113 

-0.158 

-0.138 

-0.CU3 

-0.054 

-on  40 

-0.072 

-0.065 

-0.035 

5.944 

0.086 

0.071 

0.024 

-0.046 

-0.113 

-0.168 

-0.154 

-0.040 

-0.054 

-0.950 

-0.061 

-0.065 

-0.039 

6.4*;4 

0.004 

0.C68 

0.020 

-0.046 

-0.113 

-0.158 

-0.154 

-0.076 

-0.054 

-0.050 

-0.961 

-0,065 

-c.oo 

6.  ;44 

0.088 

0.07* 

0.028 

-0.043 

-0.109 

-0.150 

-0.146 

-0.C69 

-0.050 

-C.046 

-0.054 

-C.058 

-O.C  33 

7.444 

0.P85 

0.C66 

0.024 

-0.041 

-0.109 

-0.147 

-0.143 

-0.069 

-0.050 

-0.046 

-0.050 

-0.054 

-O.C  33 

7.944 

0.087 

0.071 

0.028 

-0.039 

-0.  106 

-0.143 

-0.135 

— 0 « L 6 1 

-C.C46 

-on*  3 

-0.950 

-0.046 

-0.928 

• * 544 

0.096 

0.068 

0.024 

-0.046 

-0.109 

-0.143 

-0.135 

-0.0*  8 

-0.047 

-0.043 

-0.050 

-0.053 

-0.0  >2 

8.944 

0.084 

0.066 

0.024 

-0.043 

-0.106 

-0.143 

-0.132 

-O.C 5 4 

-0.043 

-0.043 

-o.  no 

-0.C46 

-0.078 

9.444 

0.085 

0.067 

0.070 

-0.050 

-0.111 

-0.150 

-0.143 

-0.050 

-0.047 

-0.050 

-0.057 

-0.064 

-O.C 39 

9.  944 

0.081 

0.064 

0.020 

-0.043 

-0.106 

-C.139 

-0.128 

-0 .063 

-0.043 

-0.039 

-0.050 

-0.046 

-0.0/4 

10. -.44 

0.086 

0.068 

0.028 

-0.038 

-O.ICO 

-0.130 

-0.119 

-0.G47 

-0.042 

-0.036 

-0.045 

-0.044 

-0.021 

13.944 

0.087 

0.070 

0.028 

-O.C  36 

-0.096 

-0.124 

-0.115 

-0.043 

-0.040 

-0.C36 

-0.C43 

-0.C4C 

-O.C  15 

11.4*4 

0.0d7 

0.070 

0.028 

-0.040 

-0.100 

-0.128 

-0.117 

-0.043 

-0.P42 

-O.C 33 

-0 .047 

-0.049 

-0.029 

11.944 

0.083 

0.066 

0.024 

-0.042 

-O.ICO 

-0.128 

-0.122 

-0.043 

-C.040 

-0. 038 

-0.047 

-0.051 

-0.0  'J 

12.444 

0.081 

0.064 

0.024 

-0.040 

-0. 100 

-0.126 

-O.lll 

-0.042 

-0.0*0 

-0 . 0 36 

-O.C  45 

-0.947 

-O.Cc? 

12.944 

0.007 

0.070 

0.028 

-O.C  36 

-0.096 

-0.124 

-0.107 

-O.t  0 

-0.029 

. 034 

-0.G61 

-0.044 

-0.023 

13.444 

0.082 

0.065 

0.024 

-0.040 

-0.096 

-0.124 

-0.107 

-O.t  42 

-0.04C 

-O.C 38 

-0.043 

-0.049 

-0.039 

IS. 944 

0.083 

0.067 

0.024 

-0.040 

-0.098 

-0.122 

-0.107 

-0.  )'.2 

-C.C40 

-0.036 

-0.043 

-O.C 49 

-0-C  32 

14.444 

0.029 

0.U28 

0.028 

-0.019 

-0.097 

-0.122 

-0.106 

-O.ff.3 

-O.O-eO 

-0.038 

-0.043 

-0.048 

-0.0' J 

14.944 

0.083 

0.047 

0.028 

-0.03* 

-0.096 

-0.122 

-0.105 

-O.C*  3 

-p.040 

-0.040 

-0.043 

-0.C47 

-0.034 

15.444 

0.082 

0.067 

0.026 

-0.040 

-0.096 

-0.120 

-0.102 

-0.045 

-0.040 

-0.040 

-0.039 

-0.945 

-O.t  34 

19.944 

0.081 

0.066 

0.024 

-0.038 

-0.096 

-0.118 

-0.102 

-0.047 

-0.042 

-C.042 

-0.039 

-0.047 

-0.035 

14.444 

0.077 

0.06? 

0.020 

-0.019 

-0.064 

-O.C03 

-0.070 

-O.C20 

-0.021 

-0.073 

-0.021 

-0.C25 

-0.019 

16.944 

0.081 

0.065 

0.024 

-0.023 

-0.066 

-0.087 

-0.073 

-0.034 

-0.027 

-0.028 

-O.C25 

-0.C30 

-0.023 

17.444 

0.076 

0.061 

0.020 

-0.C40 

-0.G96 

-0.120 

-0.102 

-0.0-17 

-0.043 

-0.047 

-0  039 

-C.047 

-0.0*2 

If. 944 

0.070 

0.06* 

0.020 

-C.040 

-0.094 

-0.119 

-0.102 

-0.057 

-0.043 

-C.949 

-0.040 

-0.047 

-0.042 

18.444 

0.076 

0.059 

0.017 

-0.044 

-0.C98 

-0.124 

-0.103 

-0.0'  2 

-0.047 

-0.053 

-0.041 

-0.049 

-0.045 

18.944 

0.073 

0.058 

0.017 

-0.042 

-0.096 

-C.122 

-0.102 

-O.C  64 

-0.047 

-0.053 

-0.041 

-0.C49 

-0.043 

19.444 

0.C73 

0.058 

0.017 

-0.040 

-C.C94 

-o.»?o 

-0.102 

-0.066 

-0.049 

-0.055 

-0.043 

-0.051 

-U.C45 

19.944 

0.076 

0.059 

0.017 

-0.045 

-C. 102 

-0.120 

-P.107 

-0.C74 

-0.051 

-0.050 

-0.P45 

-0.C49 

-0  • 0 *•  5 

*0.444 

0.070 

0.054 

0.009 

-0.049 

-0.105 

-0.134 

-0.115 

-0.0*1 

-0.0*19 

-0.966 

-C.CS3 

-C.057 

-O.C  53 

*0.944 

0.056 

0.041 

-0.002 

-0.060 

-0.117 

-0.147 

-0.132 

-0.C98 

-0.076 

-0.083 

-0.071 

-0.077 

-0.073 

11.444 

-0.032 

-0.04S 

-0.083 

-0.119 

-0.192 

-O.JJJ 

-0.210 

-O.ioj 

-0.175 

-C. 175 

-0.165 

-0.162 

-0.152 

1 able  1 . wl  Experimental  pressure  coefficients  c foi 


Coo  rdinates 


Polar  angle,  <l>  , 


30 

49 

60 

7S 

$0 

105 

120 

0.095 

3.081 

0.065 

0.06? 

0.020 

0.023 

-0.C51 

-0.044 

-0.115 

-0.1C4 

-0.151 

-0.140 

-0.1  16 
-0.125 

0.086 

0.072 

0.027 

-0.114 

0.090 

0.07? 

0.027 

-0.034 

-0.091 

-0.126 

-0.109 

0.098 

0.074 

0.027 

-0.040 

-0.099 

-0.127 

-0.111 

0.062 

0.C6T 

0.023 

-0.040 

-0.099 

-0.127 

-o.lll 

0.034 

0.047 

0.023 

-0.040 

-0.101 

-0.126 

-0.139 

0.068 

0.071 

0.027 

-0.036 

-0.035 

-0.120 

-0.104 

0.062 

0.364 

0.C27 

-O.o  33 

-0. C 97 

-0.222 

-0.104 

3.084 

0.071 

0.027 

-0.018 

-0.097 

-0.122 

-0.102 

0.389 

0 .0  71 

0.027 

-0.036 

-0.095 

-0.124 

-0.102 

0.083 

0.067 

0.025 

-0.040 

-0.099 

-0.122 

-0.104 

0.081 

0.063 

0.023 

-0.040 

-0.103 

-0.122 

-0.102 

0.075 

0.063 

0.020 

-0 .020 

-0.C66 

-0.C96 

-0.070 

0.078 

0.064 

0.020 

-0.C24 

*0.070 

-0.C98 

-0.073 

0.076 

0 .059 

0.C20 

-0.042 

-0.100 

-0.117 

-0.098 

0.C83 

0.061 

0.027 

-0.031 

-0.090 

-C.124 

-0.097 

0.076 

0.0  69 

0.020 

-0.042 

-o. : oo 

-C.124 

-0.102 

0.0/7 

0.065 

0.023 

-0.036 

-0.088 

-C. 113 

-0.097 

0.078 

0.066 

0.023 

-0.C36 

-0.090 

-0.115 

-0.097 

3.033 

0.964 

0.023 

-0.042 

-0.  1C8 

-0.129 

-0.102 

3.078 

0.057 

0.023 

-0.040 

-0.091 

-0.120 

-0.102 

0.072 

0.054 

0.016 

-0.043 

-0.100 

-0.129 

-0.113 

0.045 

-0.  ■‘43 

0.C43 

-0.043 

■9.040 

-0 . 04 1 

0.040 

-9. 038 

C.041 

-0.333 

0.041 

-0.045 

o.o  :-9 

-0.043 

0.173  0.166 

-0.080  -0.07? 

-0.232  -0  - ? 3? 

-0.3GG  -0.3  '6 


-r  .71 *8 

-0.136 

-0.101 

-0.076  -0.030 


C.C  i? 

-0.C41 

-C.'32 

0.039 

-0.043 

-0.036 

0.045 

-C.C47 

-O.C33 

-0.2<-3  -0.065 

-0.059  -0.061 

-0.177  -0.165 


I able  1.22  Experimental  pressure  coefficients  c for  a 


Coordinates 


10. 

.444 

10. 

, *44 

11. 

,444 

11. 

.944 

12. 

,444 

12. 

,744 

13. 

,444 

Polar  angle,  4>  , 


30 

49 

60 

75 

90 

S 

120 

o,.:3.9 

0.26  5 

0.214 

0.133 

0.:  77 

0.054 

0.9C8 

-0.064 

3.031 

-0.048 

-0.091 

-0.160 

0.012 

-0.011 

“0.054 

-0.130 

0.012 

-0.008 

-0.041 

-0.147 

0.012 

-C.015 

-0.061 

-0.153 

0.002 

-0.018 

-0.077 

0.043 

0.028 

-O.Olfl 

0.053 

0.04? 

0.002 

C .012 

-0.C58 

-0.124 

-0.177 

0.015 

-0.051 

-0.131 

-0.183 

0.015 

-C.054 

-0.131 

-0.160 

C.052 

0.037 

0 - 0 2 1- 

‘0.127 

-C.  127 

-0.12* 

<?.'  53 

-o.:5d 

-0.C48 

-0.045 

0. 

0 

-0.C37 

-r .933 

-C.C  ,0 

G. 

43 

-0.037 

-C.033 

C . f 60 

-c.c*o 

-2.058 

-0.C52 

■0.053 

-0 . : 55 

•C.05C 

-O.C55 

t'l-IX 

o 5 

Table  1.211  Experimental  pressure  coefficients  c for  a - 15.65  , M 1 1.2  and  Re„  = 6.3  • 10' 
p oo  D 


Coordinates 

Polar  angle,  $ , deg. 

*/o 

0 

is 

10 

45 

60 

75 

90 

H9 

1 20 

135 

150 

165 

160 

1.C20 

0.978 

0.936 

0.845 

0.730 

0.595 

0.503 

C.4I5 

0.35S 

0.331 

0.323 

C.321 

0.323 

O.s02 

C.7C0 

0.76  2 

0.703 

0.621 

0.506 

0.391 

0.295 

0.2f  4 

0.  142 

0.116 

C.iOl 

0.091 

0.093 

0.731 

0.568 

0.546 

0.409 

0.407 

0.301 

0.194 

0.098 

o.c;o 

-0.037 

-0.-62 

-0.C65 

-0.062 

-C.062 

0.  >e0 

0.34  3 

0.322 

0.271 

0.196 

0.099 

o.cct 

-0.C94 

-0.154 

-0.193 

-0.210 

-0.207 

-0.198 

-0.191 

1.238 

0. 1 33 

C.11B 

0.074 

0.  COT 

-C.C04 

-^.176 

-0.31  1 

-0.343 

-0.340 

-0.330 

-0.318 

-0.31* 

1.530 

0.333 

0.020 

-0 .024 

-0.09V 

-0.172 

-0.253 

-0.327 

-0.3H3 

-0.4C  b 

-0.396 

-0.068 

-0.346 

-0.336 

1.9*4 

0.C57 

0.033 

-0.012 

-0.078 

-0.179 

-0.271 

-0. 3 46 

-0. 3/3 

-0.367 

“0 . 1 2 l 

-0.251 

-0.192 

-0.172 

0.051 

0.025 

-0.021 

-0.100 

-0.195 

-0.2*30 

-0.365 

-0.34? 

-0.292 

-o.:e2 

-0.10? 

-0.184 

-0.050 

2.  >** 

0.C28 

C.01S 

-0.034 

-0.122 

-0.220 

-0.321 

-0.400 

-C.3  ‘5 

-0.176 

-0.144 

-0.1  16 

-0.066 

-0.036 

3.  '.44 

C.-23 

C.C04 

-0.046 

-0.135 

-0.236 

-0.243 

-0.305 

-0.1  t 2 

-0.135 

-0.128 

-0.1 31 

-0.034 

0.017 

3.^4 

0.042 

0.0  16 

-0.037 

-0.132 

-0.23? 

-D.236 

-C.2’4 

-0.138 

-0.103 

-C.125 

-0. 102 

-0.006 

0.02? 

4.  <.44 

0.C46 

0.024 

-0. 043 

-0.122 

-0.150 

-0.208 

-0. 165 

-0.1C6 

-0.C97 

-0.113 

-0.226 

-0.015 

0.C01 

4.9*4 

0.016 

0.011 

-0.034 

-0.097 

-0.169 

-0.214 

-0.201 

-0.119 

-0.106 

-0.113 

-0.232 

-0.C50 

-3.018 

5.444 

0.078 

0.056 

-0. 002 

-0.062 

-0.147 

-0.195 

-0.185 

-0.116 

-0.097 

-0.:  87 

-0.150 

-0.081 

-0.J53 

5.944 

0.058 

0.C65 

0.013 

-0.078 

-0.135 

-0.195 

-0.179 

-0.091 

-0.065 

-0.162 

-0.G8? 

-0. 062 

-0.028 

f,.444 

0.362 

0.345 

-0.C06 

-0.072 

-0.157 

-0.173 

-0.144 

-o.oei 

-0.075 

-0.078 

-O.f  84 

-0.103 

-Q.07e 

6.  7*4 

0.361 

C.O40 

0.007 

-0.065 

-0.122 

-0.170 

-0.157 

-0.C75 

-0.062 

-0.005 

-0.C  7? 

-0.07 6 

-0.056 

?.*** 

0.063 

0.076 

0.010 

-0.051 

-0.135 

-0.154 

-0.110 

-0.C59 

-0.G59 

-0.C59 

-0.072 

-0.075 

-0.C62 

7.  3h4 

0.064 

0.C32 

0.013 

-0.C53 

-C. 100 

-0.157 

-0.141 

-0.C65 

-0.056 

-0.053 

-0.053 

-0 . C 56 

-0.G37 

0.4  4 4 

0.369 

0.062 

0.010 

-0.059 

-0.119 

-0.143 

-0.134 

-0.0 72 

-0.059 

-0.965 

-O.f  68 

-C.C75 

-o.ot a 

fl.  »** 

0.074 

0.07S 

0.C23 

-0.028 

-0.110 

-0.151 

-0.1 32 

-0.0 6 2 

-0.05) 

-0.046 

-O.f 62 

— C .043 

-0.037 

9.444 

0.078 

O.f  66 

0.023 

-0.059 

-0.118 

-0.151 

-0.128 

-C.Gi.9 

-0.056 

-0.C45 

-0.059 

-0.066 

-0.046 

9.3*4 

0.030 

0.062 

0.023 

-0.353 

-0.116 

-0.154 

-0.114 

-0.C63 

-0.050 

-0.046 

-0.050 

-0.040 

-0.C31 

10.444 

0.374 

0.061 

0.027 

-0.C43 

—0 .034 

-0.126 

-o.ica 

-0.047 

— 0 • C 4 6 

-0.043 

-0.044 

— 0 .039 

-C . C 19 

10. 744 

0.105 

o.oat 

0.023 

-5.027 

-0.109 

-0.141 

-0.100 

-O.'-bO 

-0.036 

-0.041 

-0.049 

-0.036 

-0.0 Z1 

11.444 

0.3  71 

0.054 

0.530 

-0.054 

-0.C98 

-0.C49 

0.000 

c . c ; 8 

0.004 

o.:c5 

0.-15 

C . C 70 

C - *01 3 

11. >44 

0.032 

0.095 

0.111 

0.C37 

-0.030 

-0.079 

-0.065 

-C.Cf’9 

-0.020 

-0.015 

-0.06 

-C.033 

-0.014 

12-444 

0.16? 

0.140 

0.075 

0.023 

-C.C65 

-0.111 

-0.100 

-0..  5 

-0.030 

-0.-28 

-0.023 

-0.C22 

—0 .014 

12.444 

0.131 

0.1C4 

0.051 

-0.007 

-0.093 

-0.135 

-0.111 

-0.042 

-0.041 

-0.03  3 

-0.  .'38 

-0.C36 

-0.027 

13.444 

0.367 

0.089 

0.049 

-0.039 

-0 .095 

-0.124 

-0.106 

-0.C62 

-0.046 

-0.044 

-0.C50 

-0.05* 

-0.039 

13. J *4 

0.081 

0.C52 

-0.002 

-0.CSS 

-0.129 

-0.157 

-0. 129 

-C.C62 

-0.054 

-C.339 

-0.C39 

-0.030 

-0.C17 

14.444 

0.321 

0.021 

0.C23 

-0.058 

-0.1C3 

-0.131 

-0.106 

-0.052 

-0.051 

-0.044 

-0.C44 

—C .041 

-0.029 

14.744 

0.076 

0.057 

0.004 

-0.057 

-C.078 

-0.1C5 

-0.084 

-0.042 

-0.049 

-0.049 

-0.049 

-0.052 

-0.041 

15.444 

0.077 

0.066 

0.C20 

-0.031 

-0.093 

-0.114 

-0.074 

-0.039 

-0.047 

-0.054 

-0.057 

-0.057 

-0.G46 

15.744 

0.079 

0.076 

0.0J5 

-0.039 

-0.C60 

-0.103 

-0.084 

-0.C46 

-0.038 

-0.050 

-0.052 

-0.051 

-0 • 0 ; 6 

16.444 

0.076 

0.069 

0.024 

-o.rn 

-0.049 

-C.075 

-0.052 

-0.015 

-0.G19 

-0.019 

-0.019 

-0.025 

-C.C23 

14.344 

0.037 

0.109 

0.099 

-0.007 

-0.C27 

-0.063 

-0.049 

-C.CT2 

— C .019 

-0.012 

-0.011 

-0.C19 

-O.C25 

17.444 

0.112 

0.390 

0.041 

-0.009 

-0. C 36 

-0.132 

-0.124 

-0 • C c 8 

-0.049 

-0.038 

-0.028 

-0.020 

-0.015 

17.944 

0.092 

0.071 

0.016 

-0.035 

-C.13J 

-0.159 

-0.122 

-0.0*5 

-0.052 

-0.047 

-0.036 

-0.054 

-0.047 

10.444 

0.041 

0.016 

-0.028 

-C.090 

-0.121 

-0.126 

-0.108 

-0.063 

-0.065 

-0.D60 

-0.052 

—0. 060 

-0.060 

18.344 

0.351 

0.042 

0.007 

-0.354 

-0.116 

-0.149 

-0.124 

-0.066 

-0.054 

-0.060 

-0.054 

-0.C6? 

-0.C58 

19.444 

o.:ea 

0.376 

0.016 

-0.039 

-0.1C3 

-0.108 

-0.095 

-0-046 

-0.039 

-0.042 

-0.033 

-C.033 

-0.023 

19.344 

0.038 

0.064 

0.375 

0.013 

-0.C68 

-0.078 

-0.052 

-C.C/3 

-0. 028 

-0.036 

-0.039 

-0.049 

-0.C49 

20.444 

0.068 

0.35? 

0.023 

-0.050 

-0.095 

-C.137 

-0.121 

-0.C62 

-0.G47 

-0.052 

-0.C47 

-0.055 

-0.0*6 

23.344 

0.030 

0.060 

0.024 

-0.038 

-0. 1 19 

-0.145 

-0.105 

-0.050 

-0.044 

-0.044 

-0.039 

-0.C36 

-0. 0 ?6 

21.444 

0.084 

0.C66 

0.026 

-0.041 

-0.070 

-0.116 

-0.120 

-0.116 

-0. i IT 

-o.m 

-0.C89 

-0.C66 

-0.060 

o 5 

Table  1.  2 4 Experimental  pressure  coefficients  c fora  - 20  . = 0.7  and  Re^  = 5.  2 • 10' 


Coordinates 

Polar  angle,  4>  , 

deg. 

X/0 

0 

15 

30 

65 

60 

75 

90 

1C5 

120 

135 

150 

165 

ieo 

0.251 

0.878 

0.337 

0.230 

0.130 

0.360 

0.161 

-0.166 

-0.J20 

-0.192 

-0.198 

-0.166 

-0.119 

-0.073 

0.402 

0.635 

0.596 

0.492 

0.333 

C.139 

-C.052 

-0.225 

-G.:29 

-0.305 

-0.396 

-0.380 

-0.357 

-0.3*9 

0.731 

0.*11 

0.376 

0.275 

0.123 

-0.062 

-0.265 

-0.387 

-0.475 

-0.510 

-0.695 

-0 .*58 

-C.610 

-0.601 

0.980 

0.192 

0.158 

0.063 

-0.079 

-C.265 

-0.612 

-0.538 

-0.600 

-0.599 

-0.552 

-0.505 

-C.657 

-C.633 

1.238 

0.005 

0.016 

-0.078 

-0.210 

-C. 350 

-0.690 

-0.580 

-0. t 95 

-0.541 

-0.511 

-0.*58 

-0.332 

-0.313 

1.5C0 

-0.330 

-0.901 

-0.140 

-0.273 

-C. 397 

-0.505 

-0.566 

-0.537 

-C.494 

-0.365 

-0.255 

-0.2C2 

-C .193 

1.944 

0.086 

0.058 

-0.026 

-0.102 

-C. 266 

-C. 333 

-0.607 

-0.370 

-0.276 

-0.161 

-0.C98 

-0.012 

0.311 

2.444 

0.119 

0.070 

0.005 

-0.120 

-0.2*5 

-0.338 

-o. 3e* 

-0.339 

-0.?24 

-0.130 

-0-C83 

-c.cis 

0.037 

2.944 

0.120 

0.G86 

0.006 

-C.115 

-C.229 

-0.323 

-0.350 

-0.3J? 

-0.171 

-0.125 

-0.161 

-0.119 

-C.C?3 

3.444 

0.110 

0.099 

0.317 

-0.1C5 

-C.226 

-0.310 

-0.339 

-0.271 

-0.130 

-0.114 

-C.171 

-C .08  3 

0.021 

3.944 

0.130 

0.094 

0.016 

-0.100 

-0.216 

-0.302 

-0.339 

-0.229 

-0.109 

-0.C99 

-0-177 

-O.G33 

C.C21 

4.444 

0.139 

0.098 

0.016 

-0.100 

-0.2C9 

-C.251 

-0.297 

-0.198 

-0.C98 

-0.088 

-0.151 

-C.12* 

-0.0C5 

4.944 

0.131 

0.10* 

0.021 

-0.090 

-0.203 

-0.281 

-0.281 

-0.172 

-0.093 

-0.083 

-0.C98 

-0.16C 

-0.061 

5.444 

0.132 

0.10’ 

0.026 

-0.079 

-C.191 

-0.276 

-0.265 

-0.156 

-0.093 

-0.003 

-0.083 

-0.12* 

-0.C57 

5.944 

0.133 

0.105 

0.026 

-0.069 

-C.  193 

-0.271 

-0.260 

-C.151 

-0.008 

-9.C78 

-0. 083 

-0.109 

-C  .02 

t .444 

0.135 

0.110 

0.026 

-0.08* 

-0.180 

-0.265 

-0.255 

-0.1*1 

-O.C83 

-0.078 

-o.cei 

-0.04  ! 

-c.:^2 

6.944 

0.135 

0.11? 

0.0)2 

-0.073 

-C.183 

-0.260 

-0.250 

-0.130 

-C.078 

-C.070 

-0.G78 

-O.C87 

-0.057 

7. *44 

0.135 

0.  112 

0.032 

-0.073 

-0.183 

-0.260 

-0.239 

-0. I 30 

-0.078 

-0.073 

-0.067 

-0.067 

-G.C46 

7.9*4 

9.138 

0.110 

0.037 

-0.068 

-C.172 

-0.250 

-0.229 

-0.109 

-0.C73 

-0.067 

-C.C67 

-0.06? 

-C .035 

0.4*4 

0.130 

0.112 

0.032 

-0.069 

-0.178 

-0.269 

-0.229 

-0-109 

-0.067 

-0.C67 

-0 .067 

-O.C62 

-0.041 

6.944 

0.131 

0.119 

0.037 

-0.060 

-0.172 

-0.266 

-0.226 

-0.104 

-0.062 

-0.067 

-C.C6T 

-0.C57 

-0.061 

9.444 

0.131 

0.100 

0.032 

-0.073 

-0.172 

-0.246 

-0.226 

-0.C99 

-0.C62 

-0.007 

-0.072 

-O.G57 

-0.C57 

9.944 

0.1)5 

0.111 

0.037 

-0.063 

-0.17? 

-0.236 

-0.214 

-0.C  80 

-O.G57 

-0.062 

-0.067 

-0.066 

-0.057 

10.14* 

0.117 

O.ll? 

0.037 

-0.060 

-0.165 

-0.232 

-0.208 

-0%: 30 

-0.006 

-0.060 

-0.C65 

-0.06  1 

-0.054 

10.944 

0.137 

0.11* 

0.050 

-0.055 

-0.162 

-0.226 

-0.2C6 

-0.070 

-0.054 

-0.06  3 

-0.068 

-0.0*9 

-0.C65 

11.444 

0.130 

0.11* 

0.039 

-0.061 

-0.165 

-0.229 

-0.206 

-0. •'  76 

-0.057 

-0 .062 

-0.073 

-0.C51 

-0.076 

11.944 

0.136 

0.112 

0.045 

-0.C55 

-0.160 

-0.218 

-0.195 

-C.L71 

-o.co? 

-C.C60 

-C.068 

-0.C64 

-0.073 

12.444 

0.110 

0.112 

0.046 

-0.055 

-C. 160 

-0.219 

-0.189 

-0.060 

-0.052 

-0.057 

-0.068 

-C.C6  ? 

-C.073 

12.944 

O.10J 

0.119 

0.048 

-0.C52 

-0.156 

-C.210 

-0.170 

-0.065 

-0.052 

-0.057 

-0.065 

-0.066 

-0.071 

13.444 

0.136 

0.112 

0.042 

-0.059 

-0.156 

-0.2C8 

-0.170 

-0.061 

-0.C52 

-0.060 

-0.065 

-0.052 

-C.C73 

13.944 

0.110 

O.IOT 

0.037 

-0.061 

-0.157 

-0.210 

-0.165 

-C.C61 

-0.054 

-0.060 

-0.C68 

-0.C6C 

-0.073 

14.444 

0.112 

0.100 

0.017 

-0.060 

-0.156 

-0.205 

-0.150 

-0.060 

-0.056 

-0.060 

-0.068 

-0  . C 5 *! 

-0.070 

14.944 

0.111 

0.11* 

0.037 

-O.C50 

-0.151 

-0.199 

-0.140 

-0.057 

-0.057 

-0.060 

-C.C68 

-0.062 

-0.C62 

15.0*4 

0.132 

0.109 

0.032 

-0.060 

-0.169 

-0.197 

-0.135 

-0.( 55 

-0.060 

-0.060 

-0.068 

-C.06i 

-0.C60 

15.944 

0.135 

0.10* 

0.030 

-0.058 

-0.1*6 

-0.1C9 

-0.127 

-0.C52 

-0.060 

-o.rto 

-G.066 

-0.070 

-0.060 

16.444 

0.119 

0.101 

0.026 

-0.069 

-0.151 

-C.  192 

-0.122 

-0.C55 

-0.06? 

-0.  ''6  3 

-0.068 

-0.079 

-0.062 

10.944 

0.129 

0.102 

0.023 

-0.069 

-0.166 

-0.189 

-0.116 

-0."52 

-0.062 

-0.060 

-0.065 

-C.08* 

-C.062 

17.444 

0.1)0 

O.IOT 

0.026 

-0.063 

-0.163 

-0.183 

-0.111 

-0.049 

-0.C62 

-0.057 

-0.062 

-0.08* 

-C.C6S 

17.944 

0.135 

0.106 

0.026 

-0.063 

-0.138 

-0.178 

-0.103 

-0.049 

-O.G62 

-0.C57 

-0.060 

-C .086 

-0.C68 

18.4*4 

0.111 

0.104 

0.021 

-0.069 

-0.161 

-0.175 

-0.103 

-C.046 

-O.OLO 

-0.052 

-0.056 

-0.089 

-0.071 

10.7*4 

0.1)7 

0.107 

0.029 

-0.063 

-C.135 

-0.170 

-0.100 

-0.066 

-0.056 

-0.0*6 

-0.069 

-0.0 £6 

-C.C70 

19.444 

0.138 

0.109 

O.OU 

-0.058 

-0.127 

-0.162 

-0.100 

-0.‘  66 

-0.069 

-C.061 

-0.061 

-0.08* 

-C.C70 

19.944 

0.107 

0.117 

0.037 

-0.055 

-C.I25 

-0.150 

-0.100 

-O.f 30 

-0.061 

-0.030 

-0.028 

-0.C6P 

-0.C57 

20.044 

0.152 

0.124 

0.009 

-0.006 

-C.116 

-C.165 

-0.100 

-0.C  31 

-0.028 

-0.017 

-0.016 

-0.05* 

-0.044 

20.944 

0.150 

0.126 

0.051 

-0.036 

-0.1C3 

-0.132 

-0.098 

-O.f 25 

-0.016 

-0.003 

-0.001 

-0.038 

-0.022 

21.000 

0.160 

0.140 

5.062 

-0.020 

-0.089 

-0.103 

-0.076 

-0.001 

0.013 

0.023 

0.029 

-0.003 

0.297 

Table  1.25  Experimental  pressure  coefficients  c for  a 


Coordinates 


Polar  angle,  <J>  , deg. 


0.910 

0.366 

0.246 

0.164 

0.4C8 

0.218 

-0.112 

-0.072 

-0.142 

-0.159 

-0.164 

-0.107 

-0.068 

0.663 

0.620 

0.526 

0.371 

0.174 

-0.006 

-0.186 

-0 » 3C5 

-0.374 

-0.391 

-C.383 

-0.361 

-0.353 

0.631 

0.392 

0.299 

0.147 

-0.041 

-0.221 

-0. 376 

-0.475 

-0.532 

-0.523 

-0.493 

-0.453 

—0.440 

0.195 

0.160 

0.067 

-0.073 

-0.247 

-0.419 

-0.569 

-0.651 

-0.681 

-0.650 

-0.498 

-0.554 

-C.528 

0.029 

-0.006 

-0.099 

-0.240 

-0.388 

-0.542 

-0.657 

- 0 » 6 ''  0 

-0.633 

-9.557 

-0.475 

-0.366 

-0.339 

-0.07 ft 

-0.103 

-0.186 

-0.324 

-0.445 

-0.568 

-0.630 

-0.585 

-0.536 

-0.382 

-0.278 

-0.212 

-0.195 

0.074 

0.046 

-0.037 

-0.156 

-C.278 

-0.349 

-0.415 

-0. 379 

-0.278 

-C.155 

-0.C90 

-o.cn 

0.011 

0.112 

0.080 

-0.005 

-0.130 

-C.256 

-C.340 

-0.393 

-0.344 

-0.216 

-0.124 

-0.C94 

-0.C15 

0.034 

0.118 

0.086 

0.OC2 

-0.112 

-0.234 

-0.335 

-0.370 

-0.300 

-0.158 

-0.133 

-0.164 

-0.107 

-0.067 

0.112 

0 .098 

0.017 

-0.1C0 

-0.230 

-0.322 

-0.335 

-0,261 

-0.133 

-0.116 

-0.203 

-0.076 

C.C24 

0.129 

0.099 

0.024 

-0.099 

-0.212 

-0.304 

-0.335 

-0.217 

-0.111 

-0.103 

-0.212 

-0.076 

0 .024 

0.132 

0.101 

0.020 

-0.086 

-C  .208 

-0.291 

-0.292 

-0.1*12 

-0.1C3 

-o.oe9 

-0.164 

-C.12C 

-0.015 

0.133 

0.10? 

0.024 

-0.090 

-0.203 

-0.282 

-0.274 

-0.1  it 

-0.102 

-0.089 

-0.107 

-0.142 

-0.050 

0.132 

0.105 

0.024 

-0.077 

-C .195 

-0.269 

-0.265 

-0.147 

-0.098 

-0.089 

-0.094 

-0.129 

-0.063 

0.134 

0.104 

0.024 

-0.081 

-0.195 

-0.269 

-0.257 

-0.135 

-0.094 

-0.035 

-0.094 

-0.116 

-0.072 

0.138 

0.107 

0.029 

-0.077 

-0.190 

-0.261 

-0.248 

*0.134 

-0.089 

-0.085 

-0.094 

-0.107 

-0.067 

0.134 

0.109 

0.029 

-0.073 

-0.186 

-0.256 

-0.243 

-0.125 

-0.039 

-0.081 

-0.085 

-0.094 

-0.063 

0.134 

0.109 

0.029 

-0.073 

-C. 186 

-0.256 

-0.235 

-C.125 

-0.085 

-0.076 

-o.oei 

-0.076 

-0.050 

0.130 

0.111 

0.036 

-0.064 

-0.173 

-0.243 

-0.226 

•0.112 

-0.061 

-0.072 

-0.076 

-0.076 

-0.C41 

0.133 

0. 100 

0.033 

-C.068 

-0.281 

-0.243 

-0.226 

-C.112 

-0.076 

-0.072 

-0.0  76 

-0.076 

— C .041 

0.133 

0.107 

0.033 

-0.068 

-0.177 

-0.239 

-0.217 

-0.103 

-0.076 

-0.067 

-0.072 

-0 .072 

-0.C41 

0.131 

0.109 

0.033 

-0.068 

-0.177 

-0.239 

-0.217 

-0.099 

-0.076 

-0.067 

-0.076 

-0.00 1 

-C .050 

0.134 

0.10’ 

0.038 

-0.059 

-0.172 

-0.230 

-0.204 

-0,094 

-0.067 

-0.059 

-C.0T2 

-C.Gfco 

—0  • C 4 6 

0.135 

0.110 

0.039 

-0.060 

-0.166 

-0.224 

-0.202 

-0.993 

-0.060 

-0.059 

-0.068 

-C .044 

-0.046 

0.136 

0.113 

0.044 

-0.055 

-0.166 

-0.220 

-0.198 

-0.C39 

-0.068 

-0.059 

-0.C68 

-0.068 

-C.055 

0.133 

0.108 

0.040 

-0.060 

-0.168 

-0.222 

-0.2C0 

-0.006 

-0.068 

-0.061 

-O.C73 

-0.072 

-0.064 

0.135 

0.111 

0.C42 

-0.055 

-0.163 

-0.215 

-0.191 

-0.C0J 

-0.064 

-0.059 

-0V068 

-0.064 

-C .062 

0.134 

0.109 

0.041 

-0.053 

-0.163 

-0.216 

-0.186 

-C.032 

-0.064 

-0.061 

-0.068 

*0.064 

— 0 • 0ti4 

0.139 

0.116 

0.046 

-0.051 

-C .157 

-0.206 

-0.177 

-0.G  75 

-0.062 

-C .061 

-0.066 

-C .05  7 

-0.059 

0.135 

0.110 

0.040 

-0.055 

-0.159 

-0.206 

-0.171 

-0.073 

-0.062 

-0.064 

-0.068 

-0.C59 

-0.C64 

0.128 

0.106 

0.036 

-0.062 

-0.161 

-C.2CA 

-0.168 

-0.071 

-0.064 

-0.066 

-0.C73 

-0.064 

—0 .066 

0.131 

0-108 

0.037 

-9.C60 

-0.160 

-0.20  3 

-0.160 

-C.067 

-0.063 

-0.067 

-0.073 

-0.06C 

-C.065 

0.1  34 

0.109 

0.039 

-0.055 

-C.159 

-0.199 

-0.152 

-0.064 

-0.06? 

-0.068 

-0.073 

-0 .062 

-C .059 

0.132 

0.104 

0.037 

-C.058 

-C.154 

-0.195 

-0. 145 

-0.C62 

-0.062 

-0.071 

-0."73 

-0.C62 

-0.059 

0.136 

0.110 

0.039 

-0.C58 

-0.152 

-0.190 

-0.136 

-0.057 

-0.059 

-0.071 

-0.073 

-0.C6? 

-0.C57 

0.130 

0.104 

0.033 

-0.067 

-0.156 

-0.193 

-0.134 

-0. '57 

-0*061 

-0.075 

-0.075 

-0.06  8 

-0.C62 

0.130 

0.103 

0.033 

-0.067 

— C . 154 

-0.183 

-0.125 

-0.C53 

-C .059 

-0.075 

-0  k 0 7 3 

-0.069 

-0.062 

0.135 

0.109 

0.035 

-0.062 

-C.15C 

-0.184 

-0.121 

-o.oso 

-0.055 

-0.073 

-0.068 

-0.C66 

-C.059 

0.136 

0.108 

0.037 

-C  .062 

-0.143 

-0.179 

-0.112 

-C.C48 

-0.052 

-0.068 

-0.066 

-0.071 

-G.C61 

0.134 

0.106 

0.035 

-0.067 

-C.145 

-0.179 

-0.109 

-0.046 

-0.050 

-0.066 

-0.062 

-0.073 

-0.064 

0.138 

0.111 

0.040 

-0.C62 

-C.138 

-0.170 

-0.103 

-0.041 

-0.043 

-0.059 

-0.055 

-o.C6e 

-C.059 

0.141 

0.111 

0.044 

-0.058 

-C  • 129 

-0.161 

-0.1C0 

-0.037 

-0.039 

-0.052 

-0.046 

-C.G62 

-0.C59 

0.150 

0.121 

0.051 

-0.053 

-0.125 

-0.159 

-0.094 

-0.032 

-0.020 

-0.039 

-0.C34 

-0.048 

-0.046 

0.156 

0.128 

0.064 

-C.C37 

-0.111 

-0.143 

-C.C87 

-0.C2S 

-0.016 

-0.023 

-0.019 

-C. :37 

-0.034 

0.161 

0.13* 

0.071 

-0.030 

-0.098 

-0.130 

-0.078 

-C.C12 

-0.091 

-0.005 

-0.003 

-0.C21 

-0.C12 

0.168 

0.145 

0.063 

-0.C14 

-C.  082 

-0.C94 

-0.051 

0.013 

0.027 

0.026 

C.029 

0.C15 

0.320 

Table  1.26  Experimental  pressure  coefficients  c for  a 


Coordinates 


0.  9 and  Re 


0.036 

-0.C55 

0.042 

-0.049 

0.038 

-C.065 

0.048 

-0.047 

-0.140 

-C.195 

-0.171 

-C.n-;e 

0.055 

-0.C41 

-0.136 

-C.18J 

-0.156 

-C. 056 

0.060 

-0.039 

-0.134 

-0.181 

-0.146 

-0.-34 

0.067 

-0.037 

-0.1 36 

-0.199 

-0.1 31 

-0.'-  50 

•0.056 

-0.064 

-0.C70 

■0.068 

-C.066 

-0.0.58 

■0.062 

-0.068 

-0.C66 

•C.068 

-0.374 

-0.060 

•0.072  -0.CC0  -C.C58 

•0.074  -C  .08 2 -0.048 

•0.072 

-0.060 

-0.040 

■0.066 

-0.074 

-0.026 

Table  1.27  Experimental  pressure  coefficients  c for  a 2 


0.  95  and  Re 


Coordinates 

Polar  angle,  <>  , deg. 

K/0 

0 

19 

30 

49 

60 

73 

40 

105 

m 

150 

165 

leo 

0.231 

0.387 

0.C53 

0.264 

0.183 

0.521 

0.348 

-0.^09 

0*071 

-0.001 

-r. 020 

-o-ces 

0.013 

0.C29 

0.4“2 

0.733 

0.704 

0.618 

C.479 

0*266 

0.118 

-C.C45 

-0.158 

-0.23S 

-0.264 

-0.252. 

-0.262 

-3.245 

C.Til 

0.406 

0.490 

0.391 

0.257 

0.064 

-0.C96 

-C.242 

-C. 347 

-0.42'J 

-0.43; 

-0.499 

-0.391 

-0.372 

0.980 

0.258 

0.233 

0.150 

0.028 

-0.151 

-0.301 

-0.446 

-0.543 

-0.6C6 

-0.599 

-0.565 

-0.53) 

-C.514 

1.238 

0.048 

0.024 

-0.056 

-0.207 

-C . 340 

-0.  437 

-0.625 

-C. 7 1 4 

-0.758 

-0. 734 

-0.692 

-0.656 

-C.64? 

1.900 

-0.139 

-0.137 

-0.227 

-0.339 

-0.450 

-0.61* 

-0.7)0 

-C.';  ?l 

-0.816 

-C.766 

-0.707 

-C.632 

-0.622 

1.994 

-0.016 

-0.034 

-0.122 

-0.258 

-0.428 

-0.567 

-0.7,76 

-C«  7 f 9 

-0.7)6 

-0.479 

-0 . 3 '» 3 

-o.:e? 

-C.158 

2.944 

0.078 

-0.049 

-0.130 

-0.260 

-C.454 

-0.626 

-0.225 

-0.3 oJ 

-0.292 

-0.234 

-C.l  18 

C . 1 2 1 

0-147 

2.144 

0.129 

-0.05’ 

-0.155 

-0.298 

-0.133 

-0.470 

-0.C12 

-0.1  2 

-0.245 

-9.278 

-C  .295 

0.013 

O.C23 

3.444 

0.150 

0.050 

-0.020 

-0.180 

-C .191 

-0.257 

-C.249 

-0. 1 12 

-0.118 

~r .255 

-C.  D2 

C.C17 

0. 353 

3. ‘’44 

0.155 

0.138 

0.061 

-0.04? 

-C.191 

-C. 272 

-0.249 

-0.143 

-0.121 

-0. ICO 

— C • 191 

9.C17 

C.J'.3 

4.444 

0.148 

0.12’ 

0.047 

-0.060 

-0.195 

-0.263 

-0.253 

-0-136 

-0.107 

-0.103 

-0 i l 54 

-0.06? 

-0.234 

4.444 

0.142 

0.12) 

0.044 

-0.064 

-0.199 

-0.273 

-0.253 

-0.125 

-0.103 

-C.lll 

-0.122 

-C. 12? 

-c.cei 

9.444 

0.139 

0.U4 

0.043 

-C.064 

-C.195 

-0.272 

-0.238 

-0.118 

-0.103 

-0.103 

-0.133 

-0.129 

-0.-^2 

9.944 

0.140 

0.118 

0.040 

-C.C68 

-0.191 

-C. 264 

-0.227 

-0.118 

-C.103 

-C.100 

-C .096 

-0.116 

-0.092 

6.444 

0.139 

0.115 

0.038 

-0.068 

-0.188 

-0.257 

-0.234 

-0.114 

-0.103 

-0.392 

-0.239 

-0.153 

-o.oei 

6.944 

0.132 

O.ID 

0.041 

-0.071 

-0.184 

-0.251 

-0.223 

-C.lll 

-0.103 

-0.092 

-c.oui 

-0.994 

-0.079 

7.444 

0.  13U 

0.117 

0.041 

-0.071 

-0.1P4 

-C. 253 

-0.213 

-O.lll 

-C.1C0 

-0.089 

-C -070 

-0.C  ?5 

-O.CC 

T.944 

0.  140 

0.117 

0.044 

-0.060 

-C.177 

-C. 246 

-0.205 

-0.0  >6 

— 0 .09  6 

-0.985 

-9.074 

— Q.Cc.5 

-0 . j2 

8.444 

0.1  36 

0.113 

0.040 

-O.C68 

-0.183 

-0.249 

-0.2C9 

-o.o  a 

-0.096 

-0.239 

-0.378 

-0.C9? 

-0-066 

8 . ’44 

0.135 

e.in 

0.038 

-0.C68 

-C.180 

-0.242 

-0.202 

-0.092 

-0.096 

-0.085 

-0.073 

-0.C96 

-0.C36 

9.444 

0.133 

0.106 

0.033 

-0.073 

-c.ie4 

-C. 245 

-0.202 

-0.093 

-0.096 

-C.C89 

-0.C61 

-0.103 

-0.067 

9.  944 

0.1)4 

0.104 

0.039 

-0.064 

-c.ieo 

-0.235 

-0.191 

-C.(V;9 

-C.092 

-0.085 

-0.078 

-9. ICC 

-O.GtO 

10.449 

0.D5 

o.uo 

0.042 

-C.063 

-c.171 

-0.226 

-0.183 

-O.Ct.5 

-0.069 

-0.079 

-C.G73 

-0.095 

-0.657 

10.944 

0.137 

0.114 

0.044 

-0.C59 

-C • 169 

-0.224 

-o.iei 

-O.CbS 

-0.03  1 

-C .079 

-0.075 

-0.C48 

-C .062 

11.4.4 

0.133 

0.107 

0.039 

-0.063 

-C.175 

-C.228 

-C.184 

-0.C33 

-0.C37 

-C . - 9 1 

-C.C31 

-0.123 

-0.270 

11.444 

0.133 

0.110 

C.041 

-0.C63 

-c.ue 

-0.217 

-0.173 

-0.079 

-0.079 

- C . 75 

-0.377 

-0.'’54 

-0.266 

12.444 

0.134 

0.108 

0.039 

-0.C61 

-C • 163 

-0.219 

-0 . I’l 

-0.077 

-0.G75 

-C..372 

-0.075 

-C.C3C 

-C.266 

12.944 

0.140 

0.116 

0.045 

-0.057 

-C • 158 

-0.205 

-0.164 

-0.072 

-0.C68 

-C.C68 

-0.C73 

-0.C79 

-0.C6Q 

13.444 

0.132 

0.104 

0.038 

-0.C65 

-0.158 

-0.204 

-0.160 

-0.C72 

-0.064 

-0.068 

-0.073 

-0.079 

-0  .C 66 

13.944 

0.128 

0.104 

0.032 

-0.070 

-0.158 

-0.205 

-0.160 

-0.070 

-0.060 

-0.066 

-0.C77 

-0.079 

-0.070 

14.444 

0.131 

0.107 

0.034 

-0.067 

-C.155 

-0.202 

-0.155 

-0.0c. 7 

-0.C56 

-0 .054 

-0.0  75 

-C.07C 

-O.C68 

14.944 

0.134 

0.11P 

0.035 

-0.063 

-0.151 

-0.198 

-C. 151 

-0.064 

-0.051 

-0.062 

-0.073 

-0.C68 

-O.Ct3 

19.444 

0.131 

0.109 

0.034 

-C.053 

-0.145 

-0.192 

-0.143 

-0.062 

-0.049 

-0.963 

-0.072 

-C.C66 

-0.C69 

15.944 

0.139 

0.111 

0.037 

-0.C59 

-C.142 

-C.1B9 

-0.139 

-0.058 

-C.045 

-9.057 

-0.0  70 

-C.962 

-2.066 

16.444 

C.  128 

0.109 

0.030 

-0.C65 

-C . 145 

-0.190 

-0.139 

-0.059 

-0.C47 

-C .059 

-C.C72 

-C.C  £.2 

-0.C68 

16.944 

0.129 

0.106 

C.C30 

-0.065 

-C.142 

-0.105 

-0.134 

-0.C57 

-0.045 

-0.055 

-0.C68 

-0.C59 

-0.064 

17.444 

0.139 

0.117 

0.036 

-0.057 

-0.136 

-0.181 

-0.128 

-0.053 

-0.045 

-0.053 

-0.062 

-0.953 

-0.060 

17.944 

0.136 

0.11? 

0.038 

-0.050 

-0.128 

-0.175 

-0.119 

-0.051 

-0.04) 

-0.049 

-0.059 

-0.C51 

-C.C57 

16.444 

0.134 

0.113 

0.036 

-0.C54 

-0.132 

-C.175 

-0.117 

-0.047 

-C.043 

-9.C47 

-C.055 

-C.047 

-O.C53 

18.944 

0.142 

0.119 

0.043 

-0.C40 

-0.121 

-0.162 

-C.1C5 

-0.040 

-0.042 

-0 .049 

-C.C45 

-0.C4C 

-C  .04  3 

19.444 

0.147 

0.125 

0.053 

-0.031 

-0.113 

-0.153 

-C.C94 

-C.C30 

-0.033 

-*.'*34 

-0.034 

-C.032 

-0.034 

19 . *44 

0.161 

0.137 

0.063 

-0.023 

-0.110 

-0.151 

-C.C85 

-C.n?l 

-0.028 

-9.021 

-0.219 

-0.915 

-C.017 

20.444 

0.171 

0.153 

0.082 

0.CC1 

-C. 395 

-0.134 

-0.C66 

-0 . C ■ 4 

-C.015 

-C.C06 

C.Cvl 

-o.cc: 

O.OC3 

20.944 

0.D0 

0.16O 

C.092 

0.013 

-C.G76 

-0.111 

-0.C42 

0."  16 

C.003 

0.016 

0.024 

0.022 

C.073 

21.444 

0.199 

0.172 

0.105 

0.032 

-0.037 

-0.C68 

0.001 

0.059 

0.038 

0.955 

0.066 

0.064 

0.366 

Pable  1.28  Experimental  pressure  coefficients  c 


Coordinates 


Polar  angle,  «t> , deg. 


6. 

.444 

6. 

>44  4 

7, 

, 444 

7. 

.9  44 

8. 

.444 

e. 

.944 

9. 

,444 

9. 

.944 

10. 

.444 

10. 

.944 

11. 

■ 444 

11. 

.944 

12, 

,444 

12. 

.944 

13. 

.444 

13. 

,944 

14. 

.444 

14, 

,944 

15. 

,444 

15, 

,944 

16. 

.444 

16. 

. 944 

17. 

,444 

17. 

,944 

18. 

.444 

18. 

,944 

19. 

.644 

D. 

,944 

29. 

,444 

2C-. 

, 944 

1. 

,444 

9 

15 

30 

45 

60 

75 

90 

105 

120 

135 

150 

165 

lec 

1.022 

0.327 

0.238 

0.154 

C.  564 

0.401 

-0.091 

0.129 

0.C61 

0.041 

-0.151 

-0.029 

-0.001 

0.781 

0.75? 

0.663 

0.528 

0.335 

0.178 

0.C20 

-0.:  >2 

-0.164 

— C. 196 

-0. 196 

-C. 182 

-C .175 

0.554 

0.529 

0.443 

0.313 

0.120 

-0.C29 

-0.171 

-C.  2 7 7 

-0.341 

-0.359 

-0„?42 

-0.325 

-0.327 

0.312 

0.29^ 

0.219 

0.091 

-o.cse 

-0.228 

-0.370 

-0.469 

-0.522 

-0.523 

-0.492 

-C.4S7 

— 0.44C 

C.  19) 

0.C8? 

0.0C6 

-0.113 

-C.277 

-0.4D 

-0.544 

-0. * 13 

-C.675 

-C.655 

— C .617 

-G. 576 

-0.5*2 

-0.C70 

-0.C84 

-C.151 

-0.261 

-0.413 

-C.428 

-0.641 

-C.717 

-0.734 

-0.689 

-0 . 6 3 1 

-0.572 

-C.l- 52 

0.027 

0.004 

-0.071 

-0.198 

-C.375 

-0.514 

-0.655 

-0.7L7 

-0.713 

-0.571 

-0. 399 

— C .276 

-C.252 

-0.008 

0.005 

-0.085 

-0.220 

-0.410 

-0.563 

-0.715 

-0.713 

-0.491 

-0.370 

-0.200 

-0.116 

-0.060 

-0.001 

-0.014 

-0.10) 

-C.250 

-C.437 

-0.608 

-0.C95 

-0.4)8 

-0.413 

-0.356 

-0.161 

-C.C29 

-o.roi 

-0.008 

-0.0  30 

-0.135 

-0.285 

-C.465 

-C . 639 

-0.387 

-o.;:5 

-0.355 

-0.453 

-C. 304 

-C.071 

-0.022 

-0.011 

-0.047 

-0.144 

-0.292 

-0.469 

-0.343 

-0.387 

-0.1  n 

-0.234 

-0.443 

-C.276 

-0.C71 

-0.022 

-0.015 

-C  .050 

-0.123 

-C.163 

-C.116 

-0.248 

-0.19) 

-0.K2 

-0.011 

-0.119 

-C. 178 

0.06) 

0.072 

0.  103 

0.06) 

-0.029 

-C  .135 

-C. 120 

-0.184 

-0.13) 

-C.C  /5 

-O.C53 

-0.C43 

-0.144 

-0.C16 

C.Clfc 

0.132 

0.144 

-0.015 

-0.124 

-0.127 

-C.193 

-0.133 

-c.r.  i) 

-0.09 

-0.343 

—C.O  84 

-0.C74 

— G • C 4 3 

0.  19? 

C.171 

0.105 

0.C06 

-C.148 

-0.193 

-0.154 

-0.064 

-0.05) 

-C .046 

-0.160 

-0.006 

-C.C’l 

0.189 

0.169 

O.ICO 

-0.001 

-0.140 

-0.196 

-0.172 

-0.4  78 

-0.060 

-0.057 

-0.353 

-0.074 

-0.C6 J 

0.179 

0.164 

0.098 

-0.005 

-C.D8 

-0.207 

-0.106 

-c.oae 

-O.C-67 

-0.067 

-C.C84 

-0.067 

-0.06? 

0.179 

0.164 

0.043 

-0 .005 

-0.158 

-0.207 

-0.2C0 

-o.f'ce 

-0.074 

-0.071 

-0.367 

-0.064 

-0.060 

0.161 

0.143 

0.078 

-0.019 

-C. 158 

-0.224 

-0.200 

-0.0  ’5 

-C.074 

-0.074 

-C.Q70 

-0.C44 

-0.0 3 7 

0.147 

0.124 

0.062 

-0.C43 

— C .169 

-0.235 

-0.207 

-c.o  -5 

-0.0  7 7 

-0.078 

-C.O  74 

-C.C71 

-C . C 64 

0.139 

O.ID 

0.049 

-0.044 

-0. 164 

-0.235 

-0.200 

-C.C 72 

-0.074 

-0.074 

-0.074 

-0.C71 

-0.C64 

0.134 

0.109 

0.035 

-C.071 

-0.17? 

-C.235 

-0.196 

-0.088 

-C.077 

-1.078 

-0.077 

-0.C74 

-0.C6? 

0.132 

0.107 

0.033 

-0.068 

-0.169 

-0.224 

-0.186 

-0.085 

-0.074 

-0.074 

-0.074 

-C.07-. 

-0.C67 

0.137 

C.109 

0.034 

-0.071 

-0.156 

-0.218 

-0.174 

-0.0a3 

-0.070 

-0.060 

-0.068 

-C.07C 

-0.061 

0.141 

0.114 

0.036 

-0.065 

-C.158 

-0.216 

-C.172 

-0.C8) 

-0.072 

-0.072 

-0.070 

-0.072 

-0.065 

0.137 

0.11? 

0.036 

-C.C67 

-0.165 

-0.221 

-0.183 

-C.C03 

-0.075 

-0D75 

-0.C74 

-0.081 

-0.075 

0.D5 

0.115 

0.043 

-0.058 

-0.160 

-0.216 

-0.174 

-0.0?) 

-0.075 

-0.072 

-0.072 

-0.076 

-0.C70 

0.13? 

O.ID 

0.045 

-0.056 

-C .160 

-0.221 

-0.1 79 

-0.081 

-0.0/3 

-0.070 

-0.070 

-0.075 

-0.070 

0.139 

O.ID 

0.05) 

-0.C47 

-0.155 

-0.210 

-0.1 72 

-0.079 

-C.O 70 

-0.065 

-0.C66 

-0.03 

-0.063 

0.133 

0.109 

0.047 

-0.C53 

-0.158 

-C. 210 

-0.167 

-0.C76 

-C.C 70 

-0.060 

-0.368 

-0.O7C 

-O.Cft? 

0.120 

0.13) 

0.039 

-0.062 

-0.162 

-0.209 

-0.163 

-0.O 74 

-0.070 

-0.070 

-O.C72 

-0.075 

-0.070 

0.134 

0.104 

0.039 

-0.C62 

-0.161 

-0.210 

-0.160 

-0.0  74 

-0.070 

-0.070 

-0.073 

-0.072 

-0.C66 

0.139 

0.104 

0.038 

-0.C62 

-0. 160 

-0.210 

-0.159 

-0.C74 

-C.070 

-0.C70 

-0 • C 74 

-0.074 

-0.070 

0.136 

O.lll 

0.0)4 

-0.C64 

-0.164 

-0.210 

-C.158 

-0.0  72 

-0.070 

-1.072 

-0.075 

-0.075 

-0.072 

0.131 

O.ID 

0.0)4 

-0.C67 

-0.169 

-0.216 

-0.160 

-0.C  74 

-0.070 

-0.074 

-0.075 

-0.C74 

-0.C74 

0.123 

0.104 

0.027 

-0.C71 

-0.173 

-C.218 

-0.160 

-0.CT4 

-0.073 

-0.075 

-0.079 

-0.075 

-O.C75 

0.123 

0.103 

0.029 

-0.073 

-0.164 

-0.216 

-0.15) 

-0.074 

-0.072 

-0.075 

-0.077 

-0.C74 

-0.074 

0.125 

0.103 

0.0)3 

-0.067 

-C.166 

-0.21C 

-0.149 

-0.0  70 

-0.063 

—1.06  8 

-0.072 

-0.C6? 

-9.C68 

0.124 

0.094 

0.030 

-0.C69 

-0.162 

-0.205 

-0.131 

-0.061 

-0.059 

-0.068 

-0.070 

-C.063 

-0.C63 

0.123 

0.094 

0.025 

-0.073 

-0.160 

-0.185 

-0.128 

-0.067 

-0.063 

-0.C65 

—C.C 60 

-0.C61 

-0.C61 

0.136 

0.104 

0.031 

-0.050 

-C.135 

-0.191 

-0.117 

-0.051 

-0.047 

-0.052 

-0.052 

-0 .047 

-0.047 

0.1)8 

O.ID 

0.044 

-0.040 

-0.124 

-0.164 

-0.094 

-0.0)6 

-0.036 

-0.041 

-0.039 

-0.032 

-O.C32 

0.155 

0.134 

0.046 

-0.049 

-0.126 

-0.166 

-0.076 

-0.C20 

-0.014 

-0.020 

-0.018 

-0.011 

-0.0C9 

0.172 

0.154 

0.003 

-0.C02 

-0.09? 

-0.130 

-0.049 

0.CC5 

0.011 

0.00) 

O.CC-5 

0.01? 

0.016 

0.197 

0.167 

0.101 

0.020 

-0.065 

-0.090 

-0.011 

C.n  )4 

0.041 

0.0)4 

0.C34 

C .043 

0.050 

0.2J6 

0.184 

0.117 

0.045 

-0.034 

-0.034 

0.036 

0.079 

0.087 

0.C80 

0.C84 

0.09? 

0.375 

Table  1.  29  F'xperimental  pressure  coefficients  c for  a 


Coordinates 


Polar  angle.  <J> . deg 


x/o 

0 

IS 

30 

45 

60 

0.251 

1.081 

0.423 

C.333 

0.266 

0.079 

0 . *82 

0.645 

o.ei* 

0.734 

0.605 

0.447 

0.731 

0.627 

0.603 

0.522 

0.398 

C.250 

0.560 

0.395 

0.373 

0.298 

0.185 

C.C43 

1.2  38 

0.191 

0.169 

0.095 

-0.011 

-0.145 

1.500 

0.049 

0.032 

-0.034 

-0.132 

-C.250 

1.0** 

0.109 

0.100 

0.015 

-O.G90 

-C.240 

2. *** 

0.076 

0.C90 

0.020 

-0.110 

-C.  2 65 

2.5*4 

0.C86 

0.066 

-0.014 

-0.145 

-0.292 

3.444 

0.076 

0.425 

0.055 

-0.025 

-C. 160 

3.944 

0.070 

0.047 

-0.047 

-0.181 

-0.344 

4.444 

0.059 

0.038 

— C .063 

-C.201 

-C. 361 

4.944 

0.053 

0.025 

0.0C2 

-C.077 

-0.187 

5.444 

0.143 

0.107 

0,032 

-C.070 

-C.lfl 

5.944 

0.131 

0.114 

0.027 

-o.C6  r 

-C.  187 

6.444 

0.127 

0.107 

0.022 

-G.C03 

-C.194 

6.944 

0.124 

C.  105 

0.030 

-0.090 

-0.194 

7.444 

0.124 

0.108 

0.030 

-o.ceo 

-C.  194 

7.944 

0.127 

0.095 

0.025 

-0.C90 

-0.210 

8.444 

0.128 

0.10? 

0.019 

-0.093 

-C . 204 

8.044 

0.113 

0.10? 

C.028 

-C .086 

-C.197 

9.444 

0.109 

0.C89 

0.CC9 

-0.C96 

-C.2CC 

9.944 

0.095 

C.077 

0.012 

-0.093 

-0.201 

10 • 444 

0.099 

0.062 

0.017 

-0.084 

-0.174 

10.944 

0.130 

0.109 

0.035 

-0.061 

-C.170 

11.444 

0.106 

0.097 

0.029 

-0.C68 

-0.169 

11.944 

0.1G6 

0.C79 

0.01  3 

-0.090 

-C.187 

12.444 

0.109 

0.065 

0.012 

-0.085 

' C . 1 74 

12.944 

0.151 

0.129 

0.050 

-0.024 

-C.  164 

13.444 

0.128 

0.11« 

0.058 

-0.046 

-0.115 

13.944 

0.188 

0.107 

0.026 

-0.078 

-C.  169 

14.4  ,4 

0.  1S9 

0.147 

0.074 

-0.029 

-C  .121 

14.944 

0.190 

0.187 

0.121 

0.C2O 

-O.C73 

15.444 

0.  167 

0.154 

0.068 

-0.015 

-C.1C5 

15.944 

0,158 

0.138 

0.066 

-0.041 

-C.135 

16.444 

0.151 

0.128 

0.059 

-0.C44 

-0.132 

16.944 

0.129 

0.120 

0.046 

-0 .054 

-C.150 

17.444 

0.113 

0.098 

0.027 

-0.078 

-0.1 75 

17.944 

0.134 

0.104 

0.017 

-o.oe8 

-0.185 

13.444 

0.111 

0.098 

0.022 

-0.001 

-0.182 

18.044 

0.103 

C .091 

0.013 

-C.0B5 

-C. 190 

19.444 

0.109 

0.087 

0.010 

-o.oe3 

-C.174 

19.944 

0.096 

0.C94 

0.028 

-0.C61 

-0.155 

2C.444 

0.102 

0.08* 

o.oce 

-0.083 

-C  • 16  7 

20.944 

0.1  15 

0.076 

0.003 

-C.081 

-C.172 

21.444 

0.111 

0.079 

0.012 

-0.084 

-0.180 

75 

90 

1C5 

120 

135 

150 

103 

0.494 

0. 302 

0.236 

0.171 

0.150 

0.157 

0.05  3 

0.273 

0.129 

0.  '25 

-O.C43 

-0.072 

-0.066 

-O.C 6' 

0.080 

-0.040 

-C. 147 

-0.211 

-0.231 

-C  • 215 

-C.2C. 

-0.105 

-0.238 

-0.330 

-0.300 

-0.383 

-0.351 

-0.326 

-0.281 

-0.4C0 

-0.436 

-0.523 

-0.506 

-0  k 4 6 7 

-0.436 

-C. 375 

-0.484 

-0.557 

-C.681 

-0.542 

-C.48  7 

—0 .435 

-0.385 

-0.511 

-0.587 

-0.534 

-0.477 

-C.315 

-0.19  . 

-0.428 

-0.566 

-0.649 

-0.432 

-ft.? 86 

-0.224 

-0.C5? 

-C. 467 

-0.400 

-0.414 

-0.351 

-0.209 

-0.254 

0*053 

-0.320 

-0.370 

-0.260 

-0.315 

-0.387 

-C.315 

-0.004 

-C. 496 

-0.378 

-0.  173 

-0.225 

-0.455 

-0.254 

-C.CC4 

-0.236 

-0.173 

-C.l 36 

-0.170 

-0.231 

-0.228 

-0.CC4 

-0.262 

-0.1 99 

— C .15  7 

-0.140 

-0.121 

-C .206 

-C.C9C 

-C. 278 

-0.2  35 

-C.160 

-C.l 21 

-0.103 

-0.150 

-0.144 

-0.234 

-0.258 

-0.144 

-0.131 

-0.121 

-C.127 

-0. 16? 

-0.284 

-0.254 

-0.147 

-0.131 

-0.127 

-0.124 

-0.144 

-0.297 

-0.271 

-r. : 31 

-0.121 

-0.114 

-C  . 1 3 1 

-O.ICO 

-0.297 

-o,23e 

-0.131 

-0.!  14 

-0.118 

-O.C.90 

-C .114 

-0.268 

-0.212 

-o.  i ie 

-0.  Ill 

-C.121 

-C.  1 ?<? 

-0.111 

-0.261 

-C.  228 

-0.116 

-0.127 

-C. 134 

-0*121 

-0.14C 

-0.28* 

-0.235 

-C. 1 31 

-C.  121 

-0.115 

-0.131 

-0*11 

-0.291 

-0.225 

-0.  1 21 

-O.lll 

-0.108 

-0. 101 

-0. 10  1 

-0.281 

-0. 1 73 

-0.292 

-0.072 

-0.076 

-G.Cfl* 

-0.06  , 

-0.215 

-0.157 

-0.077 

-0.077 

-C.C72 

-0.070 

-O.C  7. 

-C.223 

-0.171 

-O.r 79 

-C.C70 

-0.0  70 

-O.OC5 

-0.070 

-0.213 

-0.152 

-0.: 67 

-0.073 

-0.073 

-0.078 

-c.ct-. 

-0.183 

-0.131 

-0.C71 

-0.C68 

-0.063 

-O.C  72 

-O.C  7 

-0.196 

-C .132 

-0.060 

-0.C55 

-0.C5  3 

-0*057 

-0.079 

-0.198 

-0.151 

-0.C59 

-0.040 

-0.C08 

-0.C60 

-C.07. 

-0.126 

-0.089 

0.023 

0.018 

0.010 

-0.CC5 

-0 .00  3 

-0.116 

-0.069 

-0.0  14 

-0.013 

-O.c 17 

-0.010 

-0.0  3 

-0.148 

-0.095 

-0.C  29 

-0.028 

-0.029 

-0.023 

-O.C 30 

-c.ieo 

-0.131 

-C.f 45 

-C.042 

-0.9*2 

-0,035 

-0.047 

-0.196 

-0.146 

-C.V67 

-0.C6S 

-0.067 

-C.052 

- 0, . r b r 

-0.217 

-0.152 

-C.C87 

-0.082 

-0,082 

-C.C 72 

-0.07s 

-C.247 

-C.l 37 

-0.097 

-0.0  ^'0 

-c.oe9 

-0.092 

-0.C8? 

-0.254 

-0.186 

-C  .091 

-0.CG4 

-0.002 

-0  .094 

-0.075 

-0.223 

-0.154 

-0.C64 

-0.064 

-0.077 

-0.032 

-0.C64 

-C.212 

-0.126 

-0.C  79 

-O.C82 

-0.077 

-C.ObO 

-0.084 

-C.227 

-0.14 2 

-0.C96 

-0.095 

-0.107 

-0.102 

-0.C94 

-0.227 

-0.136 

-0.097 

-O.c  75 

-0.100 

-C.099 

-C.0?~ 

-0.233 

-0.144 

-3.0C4 

-C.O<;5 

-C.l 04 

-0.100 

-C.C8? 

-C.198 

-0.119 

-O.oUl 

-C.C84 

-0.095 

-0.692 

-0.0  & 

-C. 195 

-0.131 

-O.r si 

-0.077 

— " . 0 7 5 

-0.273 

-0.02.' 

-C.185 

-0.122 

-0.084 

-0.032 

-0.095 

-0.090 

-O.CO' 

-C.212 

-0.119 

-0.C62 

-C.C38 

-0.C37 

-C.C43 

-0.C0S 

fable  1.30  Experimental  pressure  coefficients  c_  for  a 


2 and  Re.. 


Coordinates 


Polar  angle.  <!>  , deg 


l. 

125 

0.470 

0.376 

0.314 

0.163 

0.555 

0.095 

0.290 

0.228 

C.203 

0.210 

0.06 

O.ICO 

0. 

889 

0.86) 

0.779 

0.653 

0.505 

0.340 

0.192 

0,.  88 

C.C17 

-9. Oil 

-o.: J8 

-C.OC  . 

O.C'l 

0. 

675 

C .651 

0.571 

0.450 

0.311 

0.145 

0.C20 

-O.C77 

-0.147 

-0.166 

-0.157 

-0.1? 

-C.l 

2 

0. 

447 

0.426 

0.352 

0.244 

0.112 

-0.033 

-0.160 

-0.250 

-C.391 

-C.398 

-C.278 

-0.25) 

-0.2 

e 

0. 

238 

0.218 

0.146 

0.045 

-C.C74 

-0*204 

-0.315 

-0.  96 

-0.434 

-0.426 

-0.393 

-0.361 

-0.3 

2 

0. 

121 

0.109 

0.039 

-0.055 

-0.164 

-0.264 

-0.395 

-0.468 

-0.499 

-0.*75 

-0.414 

-0.37? 

-0.355 

0. 

148 

0.132 

0.053 

-0.052 

-0.177 

-C.318 

-0.4)3 

-0.5 II 

-0.5Z9 

-0.456 

-0.293 

-0.19? 

-0.163 

0. 

105 

0.115 

0.050 

-0.070 

C.161 

-0,355 

-0.479 

-0.570 

-0.508 

-0.296 

-0.216 

-0.07 

—C.C 17 

c 

115 

0.C95 

0.023 

-0.102 

-0.236 

-0.396 

-0.495 

-0.514 

-0.354 

-0.317 

-0.222 

C.06. 

C.1C0 

0 

105 

0.078 

0.005 

-0.135 

-0.265 

-0.414 

-0.510 

-0.297 

-0.3?) 

-C .425 

-C-  315 

-0.024 

C.C 

1 

0 

097 

0.072 

-0.008 

-0.133 

-C.276 

-0.442 

-0.510 

-0.222 

-0.252 

-0.472 

-0.327 

-C.02-. 

0.C17 

0 

126 

0.03* 

-0.005 

-0.130 

-0.289 

-0.417 

-0.172 

-0.160 

-0.199 

-0.317 

-0.281 

-C.C 21 

-O.C03 

0 

087 

0.068 

-0.015 

-0.145 

-0.2e9 

-0.265 

-0.172 

-0.145 

-0.162 

-0.141 

-0.266 

-0.092 

-0.C52 

0 

082 

0.048 

-0.046 

-0. 149 

-0.177 

-0.262 

-0.191 

-0.151 

-0.125 

-C .095 

-0.145 

-0.12  . 

-C.C' 

5 

0.077 

0.079 

0.017 

-0.086 

-C.2C2 

-0.281 

-0.207 

-0.129 

-0.110 

-0.101 

-0.114 

-0.1)4 

-C.  120 

0 

129 

0.118 

0.031 

-0.080 

-0.198 

-0.265 

-0.210 

-0.120 

-0.116 

-9.119 

-0.120 

-0.1  ‘ 

—0.126 

0.139 

O.li'' 

0.013 

-O.C90 

-C.2C5 

-0.253 

-0.222 

-0.117 

-0.098 

-O.U0 

-0.119 

-0.113 

-C .117 

C.137 

0.110 

0.013 

-0.096 

-C.2C5 

-0.253 

-0.173 

-0.117 

-0.095 

-3.107 

-C.C  95 

-0.09  . 

-O.C 

9 

c 

119 

0.106 

0.033 

-0.C68 

-C.183 

-0.241 

-C.197 

-0.'  ?5 

-0.092 

-0 .00  1 

-C .095 

-C.09 

-G.039 

0 

138 

0 10* 

0.023 

-0.086 

-C. 186 

-C. 241 

-0.163 

-0.  -5 

-0.005 

-0.085 

-0.093 

-o.ro- 

-O.C 

19 

0.112 

0.090 

0.023 

-0.071 

-0.161 

-0.241 

-0.176 

-o.r  33 

-O.OC9 

-9.C91 

-0.036 

-c.ce  i 

-C.C89 

0.1)1 

0.107 

0.034 

-0.068 

-0.167 

-0.220 

-0.148 

-0..  d9 

-0.089 

-0.085 

-0.092 

-0.09 

-0.0H9 

0 

1)6 

0.116 

0.038 

-0 .068 

-0.167 

-0.230 

-0.W6 

-0.080 

-o.oe2 

-0.092 

-0.076 

-O.CE. 

-0.002 

0 

14) 

0.124 

-0.143 

-0.080 

-0.082 

-0.074 

-0.975 

-0.07: 

-0.C70 

0 

149 

0.100 

0.046 

-0.056 

-0.135 

-C. 226 

-0.170 

—O.r  86 

-0.0*0 

-0.070 

-O.C  Cl 

-0.0  70 

-0.062 

0 

119 

0.101 

0.026 

-0.070 

-0.172 

-0.228 

-0.162 

-o.  :64 

-0.036 

-O.Oli 

-O.C 60 

-0.CC7 

-C.06 8 

0 

140 

0.126 

0.063 

-0.027 

-0.122 

-0.155 

-C.063 

-Q.‘  It 

-0.023 

-C.038 

-C.911 

^nTi 

-O.C 

2 

0 

150 

0.123 

0.048 

-0.056 

-C.146 

-0.179 

-0.121 

-0.152 

-0.C60 

-9.063 

-o.r 57 

-C.C 

54 

0 

18) 

0.164 

0.096 

0.004 

-C.Q96 

-0.207 

-0.145 

-0.<  68 

-0.068 

-0.071 

-0.070 

-0.0 

16 

0 

150 

0.140 

0.084 

-0.014 

-0.115 

-0.230 

-0.175 

-O.C  88 

-0.064 

-C.074 

-C.C66 

-0.0 

a6 

0 

14) 

0.13) 

0.06) 

-0.046 

-0.1)4 

-C.249 

-o.ieo 

-O.C  8 1 

-C.077 

-0.071 

-0.068 

-0.0 

8 

0 

128 

0.113 

0.046 

-0.06) 

-C.151 

-C.257 

-0.165 

FyWTTWflTTTl 

-o.c 

:o 

0 

112 

0.09) 

0.030 

-0.080 

-C.168 

-C.266 

-0.140 

-0.076 

-0.0*5 

-0-069 

-0.084 

-0.08! 

-o.c 

57 

0 

108 

0.089 

0.002 

-0.1C9 

-0.196 

-C.170 

-0.122 

-0. r )0 

-0.093 

-0.1C0 

-0.092 

-0.C9? 

-o.c 

0 

117 

0.09) 

0.027 

-0.073 

-0.149 

-0.202 

-0.108 

-0.5 72 

-0.0?9 

-0.090 

-0,097 

-0.04 j 

-0.0 

92 

0 

128 

0.1CO 

0.027 

-0.080 

-C.181 

-C.182 

-0.1)1 

-3.(  66 

-".074 

-C.C92 

-o.op-. 

-C.C5* 

0 

144 

0.106 

0.038 

-0.049 

-0.120 

-0.162 

-0.004 

-O.r 40 

-0.059 

-0.065 

-O.C  39 

-C.C5- 

-0 .046 

0 

161 

0.144 

0.004 

-0.022 

-0.123 

-0.202 

-0.132 

-C.078 

-0.077 

-0.081 

-0.C7Q 

-0.C6  v 

-0.063 

0 

141 

0.12? 

0.054 

-0.054 

-0.155 

-0.212 

-0.15) 

-0.092 

-0.097 

-C.C98 

-0.C8S 

-0.084 

-O.C  ?6 

0 

121 

0.107 

0.038 

-0.C59 

-0.151 

-C. 265 

-0.1 75 

-0.102 

-G.C01 

-O.C 8 5 

-0.076 

-0.07  \ 

-0.068 

o.uo 

0.084 

0.023 

-0.080 

-0.175 

-0.234 

-0.103 

-O.r 81 

-0.0J5 

-0.101 

-0.094 

-0.09 2 

-O.C 

4 

O.C  83 

-0.07) 

-0.092 

-0.045 

-0.066 

-0.C89 

o.:54 

-0.057 

-C.C63 

-0.363 

-0.093 

-C.C44 

9.1  75 

-0.063 

-0  . r » 7 3 

-0.976 

-0.C9’ 

-0.C81 

OiCft 

-0.001 

-3.079 

-O.C83 

-0.G6? 

-0.C67 

0.C65 

-O.C  54 

-0.061 

-C.047 

-0.C3S 

0.C2C 

C I -22 


Table  1.31  Experimental  pressure  coefficients  c for  a 25°.  M =0.7  anri  lie 

p cd  I) 


5.  2 • 105 


Coordinates 


Polar  angle,  4>  , deg. 


1/0 

0 

15 

30 

*5 

60 

75 

90 

1C  5 

120 

135 

150 

165 

18C 

0.251 

0 • **4 

0.395 

0.263 

0.090 

0.275 

0.016 

-0.329 

-0.255 

-0 •* 12 

-0.392 

-0.302 

-0.22 

-0.119 

a. *8* 

0.760 

0.707 

0.559 

0.3*3 

C.082 

-0.167 

-0.392 

-0.527 

-0.579 

-C.53* 

*0.506 

-C.**  . 

-C.*27 

0.731 

0.5*8 

0 • *9* 

0.352 

0.1*1 

-C.li* 

-0.355 

-0.5*9 

-0.653 

-0.667 

-0.612 

-C.553 

-C.*5. 

-C .*38 

0.900 

0.330 

0.280 

0.1*3 

-C .050 

-C.292 

-0.517 

-0.690 

-0.762 

-0.725 

-0.65* 

-0.517 

-C  • *5  1 

-0 . * 28 

1.230 

0.171 

0.129 

-0.010 

-0.199 

-C . *0  7 

-0.606 

-0.737 

-0.737 

-0.672 

-r  .627 

-0.37C 

-0.30 

-0.2p 1 

1.500 

0.172 

0.03? 

-0.095 

-0.270 

-0.670 

-0.638 

-0.73? 

-3. '78 

-0.589 

-0.381 

-0.261 

-0.17. 

-0.186 

1.9** 

0.16* 

0.119 

-0.005 

-0.109 

-0.301 

-C.  *76 

-C. 606 

-0.5*9 

-0.301 

-0.219 

-o.no 

-c.o  ; 

O.C32 

2.*** 

0.100 

0.1*0 

0.020 

-0.100 

-0.370 

-0.528 

-0.500 

-9. *91 

-0.276 

-0.177 

-0.172 

-0.06  1 

0.0*7 

2.9** 

0.107 

0.1*1 

0.321 

-0.173 

-0.340 

-0.502 

-0 . * 35 

-0.*26 

-0.198 

-o,ie8 

-C. 298 

-0.22 

-0  119 

3.*** 

0.195 

0.150 

0.025 

-0.160 

-0.3*9 

-0.  *85 

-0.502 

-0.356 

-0.167 

-0.157 

-0.266 

-0.2c  • 

0.C11 

3,9** 

0.2C2 

0.152 

0.026 

-0.152 

-0.33* 

-C.  *65 

-0.502 

-0.282 

-0.151 

-0.120 

-0,188 

-C.202 

0.011 

*.*** 

0.2C* 

0.15? 

0.026 

-0.1*7 

-0.328 

-0.  *55 

-C.*2* 

-0.256 

-0.1*6 

-0.115 

-0.120 

-0.22 j 

-C.C67 

*.9** 

0.20* 

0.15* 

0.032 

-0.1*7 

-C. 323 

-0.*** 

-0 . *03 

-0.251 

-0.1*6 

-0.120 

-C.  1C9 

-0.171 

-0.C38 

3 . *** 

0.216 

0.15* 

0.032 

-0.1*1 

-0.318 

-0.*39 

-0.388 

-0.206 

-0.1*1 

-0.110 

-C.109 

-0.135 

-C.C73 

5.9** 

0.205 

0.1*6 

O.C37 

-0.136 

-0.313 

-0.*3* 

-0.378 

-0.2*0 

-0.135 

-0.1 10 

-0.10* 

-0 .12-. 

-C.C93 

6.*** 

0.21S 

C.150 

0.037 

-0.121 

-0.312 

-0.*23 

-0.372 

-0.2  19 

-C.125 

-0.105 

-0.999 

-0.11* 

-0.970 

0.9** 

0.200 

0.  Ut 

0.037 

-0.126 

-0.3C2 

-0.  * 1 8 

-0.367 

-0.20* 

-0.120 

-C.C99 

— C .099 

-0.11  i 

-C.C67 

7.*** 

0.2C6 

0.161 

0.037 

-0.126 

-0.302 

-o.*ie 

-0.356 

-0.20* 

-0.109 

-C .09* 

-C.10* 

-0.119 

-0.C57 

7.9** 

0.208 

0.166 

0.037 

-0.121 

-0.292 

-C.  *02 

-0.3*1 

-0. 1 77 

-o.ic* 

-0.09* 

-C.120 

-0*11 

-0  . j52 

0.  *** 

0.205 

0.14* 

0.037 

-0.126 

-0.297 

•0*397 

-0.351 

-3.1 77 

•0*699 

-0*096 

-C .099 

-0.11A 

-G.Ofr? 

6.9** 

0.202 

0.16? 

0.037 

-0.121 

-0.297 

-0.392 

-0.3** 

-0.162 

-0.0  7* 

-0.09* 

-0.19* 

•0.19* 

-C.C87 

9.*** 

0.201 

0.159 

0.03? 

-0.126 

-0.297 

-0. 336 

-0.3** 

-0.156 

-0.099 

-0.103 

-C. 109 

-c . i : * 

-0.078 

9.9** 

0.20* 

0.16? 

0.037 

-C. 121 

-0.291 

-0.375 

-0. 323 

-0.1*1 

-0.0>* 

-0.099 

-0.  ! 0* 

-0.00  • 

-0.07? 

10.*** 

0.206 

0.16* 

0.0*0 

-0.120 

-0.280 

-0.369 

-0.319 

-0.122 

-0.092 

*0.098 

-0.1C6 

-o.oe  ■ 

-0.073 

10.9** 

0.200 

0.166 

0.937 

-0.115 

-C.280 

-C.362 

-0.305 

-Q.IC3 

-0.092 

-0.098 

-C.  1 C 6 

-0.11  ' 

-0.031 

11.*** 

0.200 

C.  161 

0.03* 

-0.117 

-o.zeo 

-0.35* 

-0.297 

-0.100 

-0.100 

-0.103 

-0.11* 

-0.11! 

-O.C92 

11.9** 

0.205 

0.162 

0.037 

-0.112 

-0.267 

-C.  3*3 

-0.270 

-C.' 97 

-C.098 

-0. ICl 

-0.116 

-0.il 

-C.C69 

12.*** 

0.20* 

0.167 

0.0*1 

-0.112 

-0.26* 

-0.338 

-0.251 

•0*090 

-0.097 

-0.C98 

-C.  116 

-O.ll  J 

-0.C92 

12. v** 

0.207 

0.169 

0.0*5 

-0. 10* 

-0.251 

-C. 32* 

-0.227 

-0.08* 

-0.C98 

-0.106 

-0.116 

-C.1C3 

-0 . 0o7 

13.*** 

0.20* 

0.159 

0.0*0 

-0.109 

-0.2*5 

-0.316 

-0.206 

-O.r  82 

-0.1 00 

-0.117 

-C. 103 

-C  . 1 1 3 

-0.C92 

13.9** 

0.199 

0.15* 

0.037 

-0.109 

-C. 2*0 

-C. 316 

-0.192 

-0.C8T 

-0.1.3 

-''.111 

-O.IC5 

-c.u 

-0.097 

l*.*** 

0.200 

0.155 

0.0*0 

—Ci  .102 

-0.232 

-0.313 

-0.185 

-C.<  92 

-O.IC* 

-0.1C5 

-C.  1C3 

-0.115 

-0.0*5 

1* . 9 ** 

0.200 

0.15* 

0.0** 

-0.096 

-C. 22* 

-C. 310 

-0.173 

-0.098 

-0.106 

-0.093 

-0.  ICO 

-C .115 

-C.C55 

13.*** 

0.199 

0.156 

0.0*3 

-0.093 

-C.219 

-C.3O0 

-0.1 73 

-0.1C6 

-0. 106 

-0.093 

-C.C87 

-C.116 

-0*095 

15.9** 

0.203 

0.157 

0.0*9 

-0 .085 

-0.216 

-0.300 

-0.176 

-O.li* 

-0.106 

-9.090 

-0.079 

-0.116 

-0.C95 

10.*** 

0.196 

0.15? 

0.0*3 

-0.C93 

-C.221 

-0.303 

-0.195 

-0.128 

-0.103 

-0.087 

-0.079 

-o.ne 

-0 .097 

16.9** 

0.196 

0.153 

0.0** 

-0.090 

-0.221 

-0.31C 

-0.21* 

-0.1*6 

-O.C 78 

-0.085 

-0,071 

-0.115 

-0.095 

17.*** 

0.201 

0.159 

0.050 

-C.005 

-C. 221 

-0.311 

-0.23* 

-0.15* 

-G.093 

-0.082 

-0.071 

-0.1!  1 

-0 .092 

17.9** 

0.2C0 

0.161 

0.05* 

-0.082 

-0.221 

-0.313 

-0.252 

-0.165 

-0.089 

-9.C32 

-C.076 

-C.lOa 

-O.C 29 

13.*** 

0.198 

0.159 

0.050 

-C.087 

-0.229 

-0.319 

-0.276 

-0.165 

-0.087 

-0.082 

-0.C76 

-0.10  2 

-0.0G7 

18.9** 

0.200 

C.16* 

0.055 

-0.088 

-0.229 

-0.319 

-0.293 

-0.165 

-0.081 

-0.079 

-0.063 

-C.C9?* 

-0.081 

19.*** 

0.202 

0.166 

0.057 

-0.085 

-C.229 

-C.313 

-0. 309 

-0. 152 

-0.079 

-0.082 

-0.063 

-0.089 

-O.C79 

19.9** 

0.210 

0.173 

0.063 

-0.085 

-0.235 

-0.310 

-0,311 

-0. 1 38 

-0.071 

-0.077 

-0.068 

-0.078 

-0.068 

20.*** 

0.220 

0. 18* 

0.075 

-0.077 

-C. 226 

-C. 297 

-0.300 

-0. 1 19 

-0.060 

-0.071 

-0.165 

-0 .06  3 

-0.057 

20.9** 

0.219 

0.10* 

0.378 

-0.071 

-0.213 

-0. ? 78 

-0.271 

-O.i  95 

-0.0*9 

-0.060 

-0.057 

-0.05  7 

-0.0*1 

21.*** 

0.21* 

0.19? 

0.088 

-0.055 

-0.197 

-0.237 

-0.2*8 

-0.063 

-0.030 

-0 .036 

-0.0*1 

-0.C39 

0.258 

Table  1.32  Experimental  pressure  coefficients  c for  a 
P 


o 

25  , M 

oo 


0.8  and  Re^ 


5.  8 


10 


5 


Coordinates 


Polar  angle,  4>  , deg. 


50  103  120  1 35  150  165 


•C.36*  -0.352  -0.0*6  -C.221  -0.125 
•0.570  -0.561  -0.521  -G.*67 


0.251 

0.*70 

C .*08 

0.272 

0 . *6  2 

0.783 

0.736 

0.597 

C.  731 

0.557 

C.519 

0.381 

0.980 

0.337 

0.291 

0.159 

1.230 

0.158 

0.11? 

-0.015 

1.500 

0.039 

-0.C02 

-0.129 

1.9*6 

0.1*0 

0.10* 

-0.019 

2.*** 

C.I  75 

C.135 

0.010 

2.9** 

0.181 

0.137 

0.016 

3. 

*** 

o.ns 

0.1*5 

0.025 

3.9** 

0.179 

C.151 

0.029 

6.*** 

0.2C1 

0.153 

0.033 

6.9** 

0.203 

0.13* 

0.0*0 

3.*** 

0.20* 

0.156 

C.03* 

5.9** 

0.205 

0.15? 

0.036 

6.*** 

3*.  06 

0.162 

0.036 

6.9** 

0.203 

0.166 

0.039 

7.*** 

0.203 

0.  166 

0.039 

T » *7  * * 

0.207 

0.16* 

0.0** 

8. 

6*4 

0.203 

0.166 

0.0*1 

0.9** 

0.2GI 

0.16? 

0.0*2 

9.*** 

0.199 

0.160 

0.036 

9.9*6 

0.201 

0.16? 

0.0*3 

10. **6 

0.206 

0*163 

0.053 

10.9*6 

0.206 

0.163 

0.0*8 

11.*** 

0.202 

0.16" 

0.0*7 

11.9** 

0.206 

0.16? 

0.051 

12.*** 

0.202 

0.16C 

0.050 

12.966 

0.2G7 

0.16* 

0.053 

13.*** 

0.206 

0.137 

0.0*7 

13.966 

0.197 

0.133 

0.0** 

16.6** 

0.199 

0.136 

0.0*6 

I*. 9** 

0.200 

0.153 

0.0*8 

13. **6 

0.199 

0.136 

0.0*7 

13.9** 

0.203 

0.134 

0.061 

16.*** 

0.196 

0.151 

0.0*5 

16.9** 

0.193 

0.15’ 

0.0*7 

17.6*4 

0.201 

0.156 

O.C53 

17.9*6 

0.200 

0.160 

0.05? 

16 • **6 

0.190 

0.159 

0.05 1> 

16.9*6 

0.201 

0.161 

0.060 

19.*66 

0.203 

0.166 

0.067 

19. 7*6 

0.212 

0.176 

0,07* 

20.*** 

0.226 

0.181 

0.007 

20.  •** 

0.222 

0.164 

0.091 

J1 • *** 

0.216 

0.19? 

0.1C2 

0.390 

0.  ,* 0 

0.080 

-0.287 

-0.2  ’6 

0.182 

0.135 

-0.116 

-0.3** 

-0.*  <* 

-O.C37 

-0.076 

-0.322 

-0.628 

-0.661 

-0.2C9 

-0.269 

-0.506 

-0.717 

-o.p  :7 

-0.315 

-C .*22 

-0.6*8 

-0.8*0 

-0.123 

-0.203 

-0.513 

-0.718 

-0.81* 

-C.763 

-0.190 

-o.*co 

-0.516 

-0.63* 

-0.538 

-0.17* 

-0.370 

-0.5*2 

-0.599 

-0.*51 

C.121 

-0.357 

-0.507 

-0.5*5 

-0. 3 )2 

-0.1*3 

-0.3*3 

-0  . *8  1 

-C.*93 

-0. 3G5 

-0.1*3 

-0.322 

-G.*55 

- 0 • * 9 3 

-0.235 

-C.139 

-0.317 

-0.  * 3 8 

-0  • *09 

-0.2~8 

-0.139 

-0.3C8 

-0.*33 

-0. ? 97 

-0.213 

-0.139 

-G.3C0 

-0.42* 

-0.379 

-0.218 

-0.130 

-0.3C0 

-C.*2* 

-0.366 

— C • 199 

-0.123 

-0.293 

-0.*ll 

-0.357 

-C.I 77 

-0.125 

-0.291 

-0.*02 

-0. 352 

-0.169 

-0.123 

-C.291 

-C.*C2 

-0.339 

-0.169 

-C.125 

-C.283 

-0.383 

-0.333 

-C.I 

-0.121 

-C.291 

-C.376 

-0.335 

-0.1  .1 

-0.126 

-C. 287 

-0.367 

-0.331 

- C . 1 * 2 

-0.121 

-C. 2 87 ‘ 

-0.371 

-0. 326 

-C.  1*2 

-0.116 

-0.282 

-0.350 

-0.313 

-0.129 

-0.110 

-0.209 

-0.3*9 

-0.299 

-0.118 

-0.112 

-0.266 

-0.338 

-0.28* 

—C.I  * 7 

-0.1C5 

-0.262 

-0.315 

-0.270 

-0.1  5 

-0.103 

-0.251 

-0.322 

-0.251 

-O.V»l 

-0.09* 

-0.2*7 

-0.120 

-0.23* 

-0.017 

-0.096 

-0.233 

-0.300 

-0.2G9 

-0.079 

-O.CS* 

-0.231 

-0. JO* 

-C.I 91 

-O.C78 

-0.C85 

-0.231 

-0.300 

-0.181 

-C.O 30 

-0.065 

-0.227 

-C. 30* 

-0.175 

-0.083 

-0.070 

-0.22* 

-0.302 

-0.163 

-0.C87 

-0.076 

-0.222 

-0.300 

-0.168 

-0.00 

-0.003 

-0.22? 

-0.290 

-0.175 

-0.1 33 

-0.C87 

-C.233 

-0.307 

-0.188 

-0.121 

-0.08J 

-C.23S 

-0.307 

-0.2C6 

-0.13* 

-0.083 

-C.238 

-0.309 

-0.22* 

-0.1*0 

-0.092 

-C.235 

-0.307 

-0.238 

-0.107 

-0.092 

-0.2** 

-0.314 

-0.203 

•0.161 

-0.092 

-0.2*2 

-0.311 

-0.278 

-C.I 73 

-0.C9* 

-C. 2*0 

-0.30* 

-0.29* 

-0.14* 

-0.080 

-0.2*2 

-0.309 

-0.291 

-0.10* 

-0.076 

-0.229 

-0.293 

-0.29* 

-0. 1 3? 

-0.C6O 

-C.2C3 

-0.277 

-0.27* 

-C.I  3 

0.033 

-0.193 

-0.223 

-0.233 

-0.C6? 

-0.71* 

-C.6?0 

-0.615 

-0,515 

-C. Ill 

-0.8*5 

-0.771 

-0.6e9 

-0.568 

-C.536 

-0.806 

-1.631 

-9. *13 

-0.318 

-0.299 

-0.601 

-0.382 

-0.26* 

-C.I  77 

-0.151 

-0.37* 

-0.212 

-0.137 

-C.C11 

0.035 

-0.260 

-0.190 

-3.19* 

-C.C63 

0.0*3 

-0.1.9 

-0.212 

-c.tca 

-0.22  L 

-0.12* 

-0.177 

-0.190 

-0.  3*7 

-0.2C* 

-0.012 

-0.159 

-9. 190 

-C.26* 

-C.2C* 

-1.002 

-0.16* 

-0.1*2 

-0.155 

-0.2*3 

-0.09* 

-0.lt* 

-0.137 

-C.12* 

-0.199 

-o.ll* 

-0.150 

-C.12* 

-C. 12* 

-0.16C 

-O.lll 

-0.1*6 

-0.12* 

-0.12* 

-0.1*6 

-C.107 

-0.1*2 

-0.12* 

-C.  120 

-0.133 

-O.ri* 

-0.137 

-G. 120 

-C. 120 

-0.133 

-0.C85 

-0.129 

-C. 115 

-C.  12* 

-0.133 

-0.072 

-C.li* 

-'.116 

-0.733 

-9.13d 

-C.I ? 2 

-0.120 

-C  . 115 

-0.120 

-C.13: 

-O.C 90 

-0.115 

-C.I 11 

-G. 12* 

-0.133 

-0.009 

-0.115 

-0.120 

-C.133 

-0.1*2 

-O.IC? 

-0.107 

-0.115 

-0.12* 

-C.12C 

-o.c  o 

-0.130 

-0 . 1 1 1 

2.2  5* 

-0.109 

-0.C13 

-0.C97 

-0.109 

-C.I 20 

-0.105 

-0.1C2 

-0.190 

-o.lll 

-0.122 

-0.116 

-O.lll 

-0.093 

-O.IC* 

-0.120 

-0.111 

-c.i :9 

-0.0)3 

-0.102 

-0.118 

-0.109 

-c.iu 

-o.on 

-0. 10* 

-0.11! 

-0.1C5 

-O.IC* 

-0.091 

-0.106 

-0. 109 

-0.107 

-0.  !t9 

-0.C93 

rC.10* 

-0.106 

-0.111 

-0.113 

-0.C  »* 

-9.101 

-0.10* 

-0.111 

-0.11* 

-0.09S 

-0.097 

-0.10? 

-0.107 

-0.115 

-0.C97 

-C.047 

-0.095 

-C.109 

-C.llS 

-0.017 

-C.C95 

-0.091 

-0. 1C  9 

-0.158 

-0.102 

-C .095 

-0.091 

-0.11* 

-0.1*0 

-0.10* 

-9.095 

-0.08* 

-0.11* 

-0.118 

-0.10? 

-0.093 

-C.C82 

-C.lll 

-0.113 

-0.1C2 

-0.0 it 

-C.08* 

-O.IC* 

-O.lll 

-0.100 

-0.091 

-0.08* 

-0.109 

-0 . 1 C 6 

-0.C95 

.C88 

-0.075 

-c.icr 

-O.IC? 

-0.080 

-0.006 

-0.070 

-0.095 

-0. 1C  2 

-0.074 

-0.077 

-C."66 

-0.082 

-0.093 

-0.C66 

-0.066 

-0.101 

-c.06e 

-0..1S* 

-0.052 

-0.055 

-0.0*0 

-0.055 

-O.C  4ft 

-0.023 

-0.020 

-0.023 

-0.019 

0.2*7 

I at/iv  1 . H3  Experimental  pressure  coefficients  c for 


0.  9 and  Re 


Coordinates 


0. 

7 31 

0.470 

0.360 

0.265 

0.144 

C.423 

0.181 

-C.210 

-C. l>4 

-0.267 

-0.259 

-0.250 

-0.178 

-0.152 

0. 

4?? 

0.S34 

0.785 

0.654 

0.463 

0.215 

-C.C14 

-C.241 

-o.3  n 

-0.4*9 

-C.481 

-0.450 

-0.41? 

-0.358 

0. 

Ml 

0.6  11 

0.565 

0.438 

0.256 

C.0C2 

-C. 229 

-C.429 

- C . 5 '5 

-0.6" 

-C.642 

-0.630 

-0.527 

-0.505 

0. 

95  0 

C.  3 7 1 

0.328 

0.2C6 

0.C29 

-C.2C2 

-0.421 

-0.625 

-0.767 

-0.3}? 

-0.792 

-0  *"42 

— C .654 

-0.<  30 

1. 

2 ?3 

0.170 

0.127 

0.013 

-0.164 

-0.375 

-C.591 

-0. ?91 

-0.'''  5 

-0.9  Li 

-.911 

-0.831 

-C.746 

-C.713 

1. 

SCO 

0.C10 

-C.0  3 3 

-0.141 

-0.349 

-0.521 

-0.726 

-0.863 

-0. 7 .2 

-0.960 

-0.813 

-0.6 40 

-0.313 

-C. 329 

1. 

>44 

0.1C0 

0 • 66 

-0."56 

-9.242 

-C.471 

-C.653 

-0.850 

-0.461 

-0.420 

-9.455 

-0.113 

0.052 

o.cco 

2. 

444 

0.135 

0.113 

-0.005 

-0.190 

-0.467 

-0.625 

-0.328 

-0.318 

-0.298 

-C.263 

-o. i9e 

0.017 

C.063 

2. 

944 

0. 1 75 

0.137 

0.9  21 

-0.157 

-C. 352 

-0.532 

-0.340 

-0.?  !3 

-0.217 

-0.260 

-C.  286 

-0 • 1 7 1 

-C.140 

1. 

••44 

0.195 

0.244 

0.025 

-0.145 

-C.  326 

-0.467 

-0. 363 

-0.2  2 

-0.213 

-0 • 206 

-0.279 

-0.194 

-C.l 17 

3. 

744 

9.293 

0.14' 

0."J4 

-0.134 

-C.310 

-C .436 

-0.  363 

-0.1*17 

-0.194 

-0.202 

-0.240 

— G.  194 

-C.117 

A . 

I44 

0.2  35 

0.140 

0.935 

-0.134 

-0.314 

-0.423 

-C.313 

-0.1  68 

-0.190 

-•*  . 1Q  3 

-C.233 

-o.2?a 

-0.148 

4. 

9 44 

0.297 

0.15° 

0.040 

-C. 126 

-0 • 3C6 

-C  • 416 

-0.290 

-0.164 

-0.193 

-0.194 

-0.217 

-0.22C 

-0.136 

3. 

444 

0.210 

0.  1!" 

0,.->4i 

-0.122 

-C.1C1 

-C.4L2 

-0.261 

-C.140 

-0. 1 86 

•0.182 

-0.236 

-C.205 

-0.113 

5. 

944 

0.209 

0.16*' 

0.041 

-0.126 

-C.299 

-C.  409 

-0.240 

-0.1 -.0 

-0.186 

-0.175 

-0. 198 

-0.197 

-C.IC6 

f. 

444 

0.209 

0.164 

0.041 

-0. 122 

-C.295 

-0.393 

-0.217 

-0.137 

-0.182 

-O.L75 

-0. 198 

-C.193 

-0.106 

6. 

9*4 

0.21  ? 

o.r.o 

0.944 

-0.113 

-C.295 

-0.389 

-0.206 

-C.  123 

-0. 1 79 

-0.171 

-c.  i9e 

-0.209 

-0.113 

7. 

4AA 

0.210 

0.170 

0.044 

-o.ua 

-C.295 

-0.389 

-0.1  C6 

-C. 125 

-0.171 

-0.167 

-0.202 

-C .205 

-0.114 

7. 

>44 

0.210 

0.17? 

0.948 

-f .107 

-0.269 

-0.359 

-C.l 36 

-o.  n 4 

-0.163 

-0. 163 

-C ,154 

-0.197 

•o«u? 

8. 

444 

C.2JS 

0.168 

0.042 

-C. 107 

-0.287 

-C. 366 

-C.144 

-0.114 

-0.155 

-0.156 

-0.171 

-0.139 

-0.125 

e. 

° 44 

0.204 

0.163 

C.944 

-0.10 

-C.2e3 

-0.355 

-C.2C6 

-0.110 

-C.  144 

-0.144 

-C.l", 

— C • 1 >4 

-0.1/5 

f . 

444 

0.202 

0.161 

0.039 

-0. 114 

-0.2  79 

-0.356 

-0.225 

-o.ro 

-0.133 

-r . ro 

-G.  143 

-0.170 

-0.137 

9. 

944 

0.2"5 

0.»61 

0.945 

-0.999 

-0.272 

-0. 344 

-0.245 

-0. 1 13 

-0.1)3 

-0.125 

-0.1  ’3 

-0.147 

-0.129 

1C. 

444 

0.207 

0.166 

0.054 

-0.999 

*<$•236 

-0.332 

-0 . ? 71 

-0.108 

-0.1C7 

-0.109 

-c.i  i e 

-0.12 

-0.120 

1C  . 

9 44 

0.207 

0.170 

0.051 

-0 .09  3 

— C. 248 

-C.317 

-0.3C1 

-C.100 

-O.G9» 

-0.106 

-C. Iu8 

-0.12* 

-0.126 

11. 

«*44 

0.20  3 

0.161 

0.050 

-0.09' 

-0.244 

-C.320 

-0.340 

-C.2  14 

-G.072 

-0 . 106 

-C..11 

-0.129 

-3.136 

n. 

>44 

0.20S 

0.164 

0.955 

-0.091 

-0.231 

-0.312 

-0.358 

-0.  1 10 

-0.084 

-0. ICD 

-0.114 

-0.127 

-0. ! 34 

12. 

4 44 

0.20  3 

0.164 

0 ,0  *>  J 

-C .991 

-0.227 

-0.312 

-0.376 

-C.112 

-0.0*3 

-0.130 

-C..120 

-0.123 

-0.134 

12. 

.44 

0.  . > 

C.169 

0.056 

-9 .083 

-0.215 

-0.307 

-0.303 

-C.114 

-C.093 

-0.104 

-C. 126 

-0.122 

-0.128 

13. 

444 

0.204 

0.164 

0,053 

-0.093 

-C.215 

-0. 304 

-0. 337 

-C.U4 

-0.102 

-0. 112 

-0.132 

-3.127 

-0.1 J4 

12. 

944 

0.193 

0.158 

0.048 

-0.093 

-0.221 

-0. 312 

-0.379 

-C.116 

-0.116 

-0.122 

-C. 146 

-0.133 

-o.r-4 

14. 

444 

0.199 

0.160 

0.051 

-0.091 

-0.223 

-0.316 

0.003 

-0.110 

-0.131 

-0.132 

-0.155 

-0.13S 

-0.1-C 

14. 

3 44 

0.2CO 

0.16? 

0,054 

-0.007 

-0.223 

-0.320 

-0.329 

-0. 1 20 

-0.145 

-0.141 

-0.  16  5 

-0.137 

-0.135 

13. 

444 

0.197 

0.16? 

0.053 

-0.007 

-C.227 

-0.319 

-0.297 

-0.120 

-0.159 

-0.153 

-0.175 

-0.137 

-C.l 7« 

15. 

944 

0.202 

0.163 

0.056 

-0.007 

-C.235 

-0.321 

-0.274 

-C.l  18 

-G.169 

-3.165 

-0.185 

-0.135 

-0.131 

16. 

444 

0.196 

0.133 

0.049 

-0.095 

-0.251 

-0. 327 

-0.256 

-0.118 

-0.179 

-3.175 

-C.191 

-0.145 

-0.131 

16. 

944 

0.  197 

0.159 

0.049 

-0.097 

‘ C • * 5 1 

-0.323 

-0.237 

-C.  1 10 

-C.183 

-C.  175 

-0.187 

— 41 . 14  5 

-0.125 

17. 

.44 

0.204 

0.166 

0 .053 

-9.C93 

-C.257 

-0.321 

-0.227 

-0.194 

-0.175 

-0.171 

-C.l 74 

-0.145 

-0.121 

17. 

944 

0.202 

0.167 

0.058 

-0.991 

-C.253 

-0.311 

-0.217 

-0.C98 

-0.165 

-0.163 

-0.163 

-0.143 

-0.120 

18. 

♦ 44 

0.201 

0.166 

0,056 

-0.097 

-0 . 2e>l 

-0.311 

-0.225 

-0.C  70 

-0.149 

-0.151 

-0.146 

-C  .14  7 

-0.119 

16. 

9 <.4 

0.206 

0.170 

0.062 

-0.089 

-0.251 

-0.297 

-0.224 

-0.C  4 

-0.131 

-0.137 

-0.118 

-0.135 

-or  14 

19. 

444 

VWriHml 

0.068 

-0.081 

-0.245 

-0.281 

-0.234 

-0.074 

-0. 112 

-3.123 

-o.j9e 

-0.122 

-C  .13 

19. 

944 

0.220 

C.184 

0.074 

-0.C67 

-0.243 

-0.284 

-0.246 

-0.-55 

-0.090 

-3.398 

-0.032 

-0.101 

-0.C92 

?C. 

444 

0.2  34 

0.198 

C .091 

-0.047 

-0.221 

-0.256 

-0.248 

-C . : -51 

-0.062 

-0.07? 

-0 .067 

-C.08C 

-C.C76 

2 •- 

"4  4 

0.233 

0.20? 

0.096 

-0 • 043 

“C. 191 

-C.235 

-0.233 

-0.C  J3 

-0.037 

-2.044 

-C.G47 

-C.058 

-0,051 

21. 

444 

0.232 

0.201 

0.109 

-0.013 

-0.168 

-0.187 

-0.2C5 

-0 .03 1 

-".005 

-0.C05 

-c.oii 

0.262 
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r 
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Table  1.35  Experimental  pressure  coefficients  c for  a 

P 


25°,  M 

CD 


1.0  and  ReD  = 6. 1 • 105 


Coordinates 

Polar  angle, 

deg. 

I/D 

0 

If 

30 

49 

60 

7f 

90 

105 

120 

135 

150 

US 

180 

0.251 

0.498 

0.373 

0.317 

0.175 

0.516 

0.297 

-0.231 

-0.06C 

-0.133 

-0.130 

-0.260 

-0.112 

-0.C95 

0.492 

0.904 

0.  561 

0.740 

0.560 

0.316 

0.105 

-0.1C6 

-0.252 

-0.231 

-0.331 

-0.30  7 

-0.272 

-C.262 

0.  731 

0.691 

0.648 

0.531 

0.361 

0.110 

-0.C92 

-0.284 

-0.422 

-0.501 

-0.494 

-C.456 

-0.397 

-0.376 

0.980 

0.438 

0.419 

0.308 

0.142 

-0.0rt5 

-0.200 

-0.472 

-0.6C0 

-0.671 

-0.640 

-0.596 

-0.51’ 

-0.451 

1.236 

0.253 

0.219 

0.114 

-0.047 

-0.259 

-0.444 

-0.626 

-C.754 

-0.013 

-n.761 

-0.704 

-0.612 

-0.592 

1.500 

0.974 

0.039 

-0.060 

-0.212 

-0.413 

-0.581 

-O.Y40 

-0.e6i 

-0.907 

-0.818 

-0. 722 

-0.574 

-0.650 

1.944 

0.155 

0.119 

0.016 

-0.159 

-C.3e5 

-0.573 

-0. 769 

-0.910 

-0.962 

-0.665 

-0.478 

-0.268 

-0.165 

2.444 

0.  140 

0. 102 

-0.015 

-0.185 

-0.427 

-0.636 

-0.842 

-0.924 

-0.691 

-0.731 

-0.645 

-0.17b 

-0.071 

2.944 

0.112 

0.07O 

-0.040 

-0.226 

-0.462 

-0.670 

-0.235 

-0.648 

-0.553 

-0.874 

-0.269 

-0.112 

-0.091 

3.54V 

0.100 

0.038 

-C.070 

-0.253 

-0.489 

-0.709 

-0.479 

-0.353 

-0.4J9 

-0.703 

-o.4es 

-0.109 

-C.C6  7 

J.944 

0.097 

0 .'247 

-0.076 

-0.267 

-0.514 

-0.692 

-0.47  1 

-0.2/4 

-0.303 

-0.311 

-0.489 

-0. ICS 

-C.067 

4.444 

0 . C 8 9 

0.037 

-C .092 

-0.289 

-C  .186 

-C. 357 

-0.221 

-0.217 

-0.161 

-0.161 

-0.270 

-C.13C 

-C.091 

4.944 

0.083 

0.030 

-0.092 

-0.296 

-C.  207 

-0.298 

-0.!  16 

-0.092 

-0.0P.9 

-0.109 

-0.162 

-0.154 

-C.119 

5.444 

0.103 

0.129 

0.002 

-0.159 

-C.207 

-0.312 

-0.1 ‘,8 

-0.092 

-0.C77 

-0.095 

-0.099 

-0.151 

-0.119 

3.944 

0.251 

0.206 

0.041 

-0.173 

-0.235 

-0.224 

-0.228 

-0.C 92 

-0.102 

-0.081 

-0.078 

-0.105 

-0.1C2 

♦ .444 

0.255 

0.216 

0.108 

-0.C26 

-C.235 

-0.315 

-0.224 

-O.C  95 

-0.105 

-0.985 

-0.070 

-o.cs; 

-O.CQ5 

6.944 

0.253 

0.229 

0.114 

-0.026 

-0.238 

-0.322 

-0.270 

“0.122 

-0.102 

-0.105 

-0.CC2 

-0.084 

— 0.C64 

7.444 

0.253 

0.223 

0.114 

-0.C26 

-0.238 

-0.322 

-0.242 

-0.1C2 

-0. 1C  2 

-0.106 

-0.102 

-0.09! 

-O.C78 

7.944 

0.243 

0.21? 

0.  *.0  3 

-0.043 

-0.220 

-0.336 

-C  . 2 '1 

-0.045 

-0.1G5 

-0.1C5 

-0.109 

-c.icr 

-0.081 

8.444 

0 . 2 2*» 

0.198 

0.083 

-G.Cfcl 

-0.252 

-0.329 

-0.231 

-C. C 95 

-0.1C5 

-0.109 

-0.116 

-0.1C< 

-9.CV8 

8.944 

0.218 

C.18* 

0.079 

-C  .071 

-C.242 

-C. 336 

-0.214 

-C. 106 

-0.138 

-0.112 

-0.116 

-o.ic? 

-C.  IC2 

9.444 

0.211 

0.173 

0.367 

-0.092 

-0.243 

-0.336 

-0.218 

-0.109 

-0.1C5 

-0.116 

-0.112 

-0.109 

-0.112 

9.944 

0.719 

0.170 

0.064 

-0.089 

-C .238 

-0.325 

-0.2C4 

-0.109 

-0.105 

-0.112 

-0.105 

-0.09  . 

-C.IC5 

10.444 

0.212 

0.170 

0.062 

-0.C94 

-0.239 

-0.316 

-C. 201 

-0.108 

-0. 1C4 

-0.10? 

-0.107 

-0.09  5 

-0.059 

1C. 944 

0.213 

0.173 

0.059 

-0.C92 

-0.234 

-C. 320 

-0.193 

-0.108 

-0.107 

-o.lii 

-0.111 

-0.104 

-0.069 

11.444 

0.208 

0.16? 

0.054 

-0.098 

-C.241 

-C.316 

-0.209 

-0.113 

-0.113 

-0.116 

-0.116 

-0. Ill 

-C.  IC9 

11.944 

C.210 

0.170 

0.057 

-0.092 

-0.234 

-0.318 

-0.207 

-C.113 

-C.U4 

-0.116 

-0.113 

-C.IC9 

-c.ice 

12.444 

0.206 

0.168 

0.057 

-0.094 

“C. 240 

-C. 326 

-0.2C3 

-0.113 

-0.113 

-0.116 

-0.113 

-C.10, 

-c. ice 

12.944 

0.210 

0.173 

C.067 

-C.O05 

-C.232 

-0. 320 

-0.194 

-0.110 

-0.109 

-0.113 

-o.ioe 

-C.104 

-C.1C2 

13.444 

0.203 

0.164 

0.062 

-0.085 

-0.243 

-0.322 

-0.191 

-0.110 

-0.  106 

-0.113 

-0.108 

-0.1C6 

-C.7C6 

13.944 

0.198 

0.154 

0.056 

-0.091 

-0.241 

-0.322 

-C .189 

-0.110 

-0.107 

-0.111 

-0.110 

-C.lil 

-o.ice 

14.444 

0.701 

0.16? 

0.037 

-0.089 

-C  • 242 

-0.319 

-0.190 

-0.1  10 

-0.108 

-0.112 

-0.110 

-c.ur 

-0.113 

14.944 

0.204 

0.165 

0.059 

-0.087 

-0.243 

-0.316 

-0.191 

-C.lil 

-0.109 

-0.113 

-0.110 

-O.lll 

-0.104 

13.444 

0.209 

0.163 

0.057 

-0.087 

-C.243 

-0.322 

-0.194 

-0.113 

-0.109 

-0.113 

-c.no 

-0.112 

-0.108 

15.944 

0.208 

0.164 

0.057 

-0.087 

-C.241 

-0.324 

-0.196 

-C.117 

-O.ilt 

-0.111 

-0.112 

-0. 1 1 ? 

-Q.IC9 

16.444 

0.202 

0.16? 

0.040 

-0.094 

-0.252 

-C. 331 

-0.203 

-0.119 

-0.113 

-0.115 

-0.113 

-0.116 

-C.113 

16.944 

0.197 

0.161 

0.045 

-0.099 

-0.236 

-0.324 

-0.209 

-C.  1 17 

-MU 

-9. Ill 

-0.112 

-0.115 

-0. ICQ 

17.444 

0.199 

0.163 

0.055 

-0.092 

-C.237 

-0.318 

-0.200 

-0.113 

-0.10? 

-0.108 

-0.1C8 

-0.111 

-0 • lo4 

17.944 

0.194 

0.159 

0.055 

-0.091 

-0.232 

-0.313 

-0.202 

-o.ioe 

-0.100 

-o.ioe 

-0.099 

-0.1C4 

-0.099 

18.444 

0.190 

0.154 

0.047 

-0.100 

-0.230 

-0. 304 

-0.194 

-0.095 

-0.093 

-0.091 

-0.C92 

-0.1CC 

-O.C90 

18.944 

0.197 

0.159 

0.054 

-0.C91 

-0.223 

-C. 300 

-0.175 

-0.079 

-0.C89 

— 9 .2  86 

-0.033 

-0.C91 

-0.C81 

19.444 

0.205 

0.166 

0.064 

-0.078 

-C.207 

-0.297 

-0.194 

-0.079 

-0.072 

-0.074 

-0.068 

-0.075 

-0.068 

19. 344 

0.225 

0.186 

0.079 

-0.069 

-0.211 

-0.266 

-0.153 

-0.050 

-0.054 

-0.049 

-0.045 

-0.C5*« 

-0.C45 

20.444 

0.247 

0.206 

0.106 

-0.036 

-C.t  85 

-0.226 

-0. 126 

-C.C2T 

-0.027 

-0.029 

-0.027 

-0.031 

-O.C23 

«. C . 944 

0.247 

0.215 

0.118 

-0.C15 

-C.140 

-0.196 

-0.097 

0.003 

0.00  3 

C.002 

-0.002 

-C.C02 

0.014 

21.444 

0.251 

0.221 

0.129 

0.011 

-0.113 

-C. 122 

-0.040 

0.046 

0 .048 

0.047 

0.044 

0.045 

0.204 

Table  1.36  Experimental  pressure  coefficients  c for  a - 25°.  M =1.1  and  Re  = 6.  2 • 10 J 
p oo  D 


Coordinates 

Polar  angle,  , 

deg. 

X/D 

0 

15 

30 

45 

60 

75 

90 

1C5 

120 

133 

ISO 

165 

ICO 

0.251 

0.560 

0.469 

0.414 

0.200 

0.0C9 

C.  400 

-0.128 

0.061 

-0.007 

-0.C07 

0*023 

-0.01'. 

C.0T9 

0.482 

0.964 

0.926 

C.810 

0.640 

0.433 

0.214 

0.019 

-0.118 

-0.U2 

-0.199 

-C. 172 

-0.14 

-0.135 

0.731 

0.  758 

0.721 

0.607 

0.449 

0.245 

0.025 

-0.147 

-G.281 

-0.354 

-0.352 

-0.315 

-0.263 

-0.248 

0.980 

0.634 

0.50* 

0.393 

0.239 

0.051 

-C.147 

-0.323 

-0.446 

-0.513 

-0.488 

-0.445 

-C.37*. 

-0.35: 

1.239 

0.238 

C.30T 

0.2C2 

0.055 

-0.122 

-0.306 

-0.469 

-0.5e6 

-0.646 

-0.602 

-0.548 

-0.46* 

-0.44? 

1.5  CO 

0.157 

0.129 

0.031 

-0.119 

-0.259 

-0.430 

-0.576 

-0.681 

-0.7)0 

-C .654 

-0.591 

-0.435 

-0.415 

1.944 

0.237 

0.2C4 

C.105 

-0.044 

-C.233 

-0.430 

-0  602 

-0.730 

-0.7C5 

-0.553 

-0.373 

-cue? 

-0.121 

2.444 

0.225 

0.195 

0.095 

-0.C65 

-C .260 

-0.485 

-0.664 

-0.779 

-0.574 

-0.613 

-Ow  36  3 

-o.icc 

“0.G61 

2. 944 

0.198 

0.161 

0.056 

-0.109 

-0.299 

-0.521 

-0.500 

-0.450 

-0.458 

-0.732 

-0.441 

-0.01? 

0.CI5 

3.444 

0.185 

0.150 

0.037 

-0.125 

-0.325 

-0.550 

-0.4C4 

-0.326 

-0.357 

-C.599 

-0.441 

-0.C6  2 

-C.C14 

3.944 

0.180 

0.141 

0.018 

-0.152 

-0.357 

-0.573 

-0.404 

“0.242 

-0.290 

-0.313 

-0.690 

-O.C62 

-0.C14 

4.4  54 

0.171 

0.128 

0 .002 

-0.171 

-C  .3  77 

-C.  537 

-C. 242 

-0.229 

-0.250 

-0.215 

-0.273 

-0.262 

-0.177 

4.944 

0.164 

0.120 

0.002 

-0.181 

-C. 364 

-0.329 

-0.274 

-0.245 

-0.199 

-0.202 

-0.205 

-0.241 

-0.2.2 

5.444 

0.155 

0.120 

-0.014 

-0.104 

-C.325 

-0.420 

-0.313 

-0.226 

-0.182 

-C . 189 

-0.192 

-0.211 

-0.219 

5.744 

0.201 

0.168 

0.047 

-0.103 

-0.292 

-0.479 

-0.316 

“0.216 

-0.106 

-C.  176 

-C.  173 

-0.192 

-O.?C0 

0.197 

0.156 

0.037 

-C  .119 

-0.299 

-0.501 

-0.319 

-G.roo 

-C.I86 

-0.160 

-0.163 

-0.16 

“0.154 

6.4  44 

0.194 

0.164 

0.033 

-0.122 

-0.295 

-0.485 

-0.307 

-0.164 

-0.176 

-0.160 

-C.16Q 

-0.127 

-0.146 

7.444 

0.194 

C.154 

0.033 

-0.122 

-0.295 

-0.405 

-0.245 

—0. ) 44 

-0.150 

-0.160 

-0.147 

-0.13  7 

“0.i)l 

7.944 

C.190 

0.147 

0.037 

-0.119 

-C. 3C5 

-C. 384 

-0.186 

-C.l?l 

-0.150 

-0.104 

-0.166 

-0.153 

-0.141 

3.444 

0.234 

0.154 

0.033 

-0.126 

-C.3C2 

-0.365 

-0.199 

“0.121 

-0.147 

-0.163 

-0.160 

-0.166 

-0.157 

8.944 

C.197 

0.158 

0.049 

-C.IC6 

-0.272 

-0.394 

-0.225 

-0.160 

-0.160 

-0.157 

-C.  106 

-0.16) 

-0.167 

9.444 

0.184 

0.150 

0.0M 

-0.103 

-0.249 

-C • 394 

-C. 225 

-0.157 

-C. 140 

-0.131 

-0.137 

-O.lll 

-C.144 

9.94'. 

0.197 

0.16? 

0.C53 

-3.099 

-0.269 

-0.394 

-0.183 

-0.125 

-G.124 

-0.124 

-0.109 

-0.11 1 

-O.C  *.2 

1C. 444 

C.2C3 

0.175 

0.366 

-0.081 

-C.230 

-C. 338 

-0.189 

-0.117 

-0.109 

“0.114 

-0.105 

-0.03  7 

-C.C9* 

10.944 

0.  191 

0.164 

0.085 

-0.090 

-0. 246 

-0.333 

-0.173 

“0.114 

-c.uo 

-0  . ■ 2 1 

-C  1)2 

-0.114 

-0.1 26 

11.444 

C.178 

0.146 

0.038 

-0.111 

-0.206 

-C. 340 

-0.194 

“O.lll 

-0.115 

-0.124 

-C.UO 

-0.134 

-0.113 

It. 944 

0.183 

0.149 

0.041 

-C.113 

-C.250 

-0.325 

-0.161 

-0.107 

-0  . i ! 5 

-0.119 

-0. 125 

-0.1?' 

-0.120 

12.444 

0.107 

0.131 

0.021 

-0.132 

-0.297 

-0.205 

-0.156 

“0.1  Cl 

-0.104 

-0.109 

-0.117 

-0.10  7 

-C.llft 

12.944 

0.233 

C.  148 

0.020 

-0.123 

-C.249 

-C.3C0 

-0.155 

-0.1C1 

-0.110 

-0.112 

-0.105 

-0.10*. 

-C.C99 

13.444 

0.205 

0.173 

0.063 

-0.098 

-0.256 

-0.315 

-0.174 

-0.109 

-o.c?o 

-0.082 

-0.  104 

-0.0?7 

“C.C90 

13.544 

0.190 

0.158 

0.0&6 

-0.379 

-0.184 

-0.285 

-0.122 

-Q.C27 

-0.027 

-0.040 

-C.041 

-0.97 

-0.C49 

14.444 

0.221 

0.188 

0.005 

-0 .066 

-0.196 

-C. 257 

-C.115 

-0.C51 

-0.051 

-0.060 

-0.C61 

—O.C  74 

-o.:48 

14.944 

0.251 

0.211 

0.133 

-0.042 

-C.2C9 

-0.229 

-0.11? 

-0.C75 

-0.075 

-O.079 

-C.075 

-C.C07 

-C.C74 

15.444 

0.274 

0.231 

0.114 

-0.031 

-0.1<4 

-C.2C8 

-0.183 

-0.101 

-0.090 

— 0 .089 

-0.037 

-O.C97 

-O.C 39 

15.944 

0.263 

0.231 

0.134 

-0.CC2 

-C  . 14  3 

-0.328 

-0.203 

-0.123 

-0.117 

-0.104 

-C.C9T 

-C.IC? 

-C.C96 

10.444 

0.231 

0.190 

0.097 

-0.C44 

-0.194 

-C. 353 

-0.233 

-0.1)8 

-0.125 

-0.126 

-C.115 

-0.11? 

-0.104 

14.944 

0.212 

0.177 

0.074 

-0.066 

-C.219 

-0.378 

-0.246 

-0. 1 36 

-0.119 

-0.124 

-0.122 

-0.114 

-0.126 

17.444 

0.202 

C • 16° 

0.066 

-0.070 

-C.233 

-0.365 

-0.204 

-0.109 

-0.1C0 

-C.107 

-0.105 

-0.107 

-0.094 

17.944 

0.215 

0.186 

0.076 

-0.009 

-C.234 

-C. 300 

-0.164 

-0.112 

-0.107 

-0.114 

-0.112 

-0.170 

-0.099 

16.444 

0.236 

0.160 

0.066 

-o.oes 

-0.230 

-C.335 

-0.198 

-0. 1 ?6 

-0.119 

-0 . ! 2 1 

-0.127 

-C.135 

-0.116 

18.944 

0.233 

0.170 

0.056 

-0.090 

-C.266 

-0.355 

-0.216 

-0.1  )6 

-C.127 

-0.136 

-0.137 

-C.147 

-C.131 

19.444 

0.171 

0.156 

0.057 

-0.C91 

-C. 250 

-C. 342 

-C.221 

“C. 149 

-0.145 

-0.152 

-0.152 

-0.159 

-0.144 

19.944 

0.164 

0.134 

0.031 

-0.110 

-0.273 

-0.360 

-0.231 

-0.1)6 

-0.117 

-0.134 

-0.14? 

-0.1*? 

-0.136 

20.444 

0.157 

0.13? 

0.027 

-0.110 

-C.246 

-0.  30) 

-0.214 

-0.126 

-0.112 

-0.119 

-0.137 

-0. 1 3 •» 

-0.131 

20.944 

0.1T5 

0.13* 

0.035 

-0.138 

-C.263 

-0.306 

-0.221 

-0.121 

-0.104 

-0.114 

-0.124 

-0.1?; 

-O.lll 

21.444 

0.177 

0.144 

0.042 

-0.102 

-C.254 

-C. 352 

-0.186 

-O.C  76 

-0.043 

-0.037 

-O.C  42 

“O.C  2 3 

0.166 

Table  1 . M Experimental  pressure  coefficients  c 


C 1 25 

• = 2f)°,  M = 1 

. 2 and  Re,  =6.3-  10  ’ 

CO 

I) 

Coordinates 


Polar  angle,  $ , deg. 


Cl -26 


Table  1.39  Experimental  pressure  coefficients  c for  a 

P 


30°,  M =0.8  and  Rer. 
oo  D 


5.6 


10 


5 


Coordinates  Polar  angle,  ♦ , deg. 


1/D  a 11  10  *5  SC  T5  10  ICS  120  155  ISO  I6S  ItO 


0.2)1 

0.131 

0.131 

0.288 

0.080 

C.247 

-0.076 

-0.488 

-C. 5 ?7 

-0.629 

-0.566 

-C.413 

-0.345 

-0.220 

0.  *32 

0.931 

0.840 

0.664 

0.404 

O.C78 

-0.2)9 

-0.536 

-C.731 

-o.eos 

-: .749 

-o.eoo 

-C  .581 

-0.566 

0.731 

0.704 

0.638 

0.467 

0.208 

-0.116 

-0.432 

-0.7C2 

-o.eu 

-0.9)3 

•0.891 

-o.ne 

-C.63 

-r.5  5 0 

o.9eo 

0.487 

0.426 

0.255 

0.011 

-0.296 

-0.6C) 

-0.881 

-1.1*60 

-1.043 

-0.982 

-0.464 

-C  .55*. 

-0.4  J6 

1.2)0 

0.307 

0.246 

0.011 

-0.161 

-0.445 

-0.743 

-1.012 

-1.0.7 

-I.0C7 

-0.600 

-0.4C  5 

-C.25  ’ 

-2.2' 9 

1.500 

0.180 

0.122 

-0.0*1 

-0.280 

-C.555 

-0.648 

-1.0)5 

-0.932 

-0.010 

-0.461 

-C.247 

-0.156 

-0.142 

1.944 

0.244 

0.186 

0.011 

-0.232 

-C.  529 

-0. 704 

-0.926 

-0.643 

-0.4C6 

-9.278 

-C.155 

-0 .042 

0.041 

2.444 

0.260 

0.201 

0.0)0 

-0.220 

-0.520 

-0.777 

-0.834 

-C • 5 ? 2 

-0.279 

-C.260 

-C  .291 

-C.14  3 

C.C33 

2.944 

0.266 

0.208 

0.033 

-0.22) 

-C.497 

-C. 737 

-0.730 

-C.419 

-C.2  33 

-0.238 

-l .414 

-C. 344 

-0.221 

1.  44  4 

0.271 

0.212 

0.94C 

-0.210 

-0.404 

-0.698 

-0.669 

-C.351 

-C.Z65 

-0.23C 

-0.340 

-C.366 

-C.124 

3.944 

0.284 

0.218 

0.044 

-0.192 

-0.458 

-0.667 

-0.669 

-C.2  i 6 

-G.221 

-0.208 

-0 • 24  l 

— 0 .346 

-0.124 

4.444 

0.287 

0.221 

0.044 

-0.192 

-0.458 

-0.6  58 

-0.555 

-C.278 

-c.no 

—0.177 

-0.199 

-0.310 

-0.137 

4.944 

0.288 

0.221 

0.046 

-0.188 

-C.454 

-0.649 

-0.516 

-0.265 

-0.212 

-0.177 

-0.152 

-r .264 

-C.124 

1.444 

0.290 

0.221 

0.048 

-0.183 

-0.450 

-0.645 

-G.480 

-0.25? 

-0.195 

-0.173 

-0.191 

-'.252 

-0.i:9 

5.944 

0.291 

0.221 

0.040 

-0.18) 

-0.445 

-0.6)6 

-0.450 

-0.2)5 

-0.182 

-3.168 

-0.195 

-0.252 

-0.116 

4.444 

0.269 

0.221 

0.049 

-0.174 

-0.441 

-0.627 

-0.4)6 

-0.2  2 1 

-0.168 

-0  • ' 6 4 

-C.199 

-0.274 

-0.116 

6 .944 

0.290 

0.22* 

0.050 

-0.170 

-C.432 

-0.62) 

-0.4?) 

-0.226 

-0. 164 

-0.164 

-C.71  ? 

-C.31  3 

-C . 1 3 J 

7.444 

0.290 

0.228 

0.050 

-0.170 

-0.432 

-0.623 

-0.397 

-0.226 

-0.169 

-0.15  5 

-0.228 

-0.265 

-0.146 

7.944 

0.290 

0.227 

0.062 

-C.157 

-C.4U 

-0.582 

-0.303 

-0. ! >5 

-0.155 

-C .155 

-0.17J 

-0.233 

-C.  1'  4 

1.444 

0.236 

0.221 

0.051 

-0.157 

-0.406 

-0.562 

-0.375 

-0.1)5 

-0.144 

-0.  151 

-0.168 

-0.22'. 

-C.l 90 

0.944 

0.286 

0.224 

0.051 

-0.148 

-C. 391 

-C.556 

-0.356 

-0.1 66 

-0.133 

-f  .151 

-C.155 

-0.22  1 

-0.199 

9.444 

0.282 

0.221 

0.052 

-0.143 

-0.384 

-0.547 

-0.352 

-0.18? 

-0.129 

-0.142 

-0.147 

-0.13.' 

-C.201 

4.944 

0.284 

0.22? 

0.060 

-0.130 

-0.367 

-0.521 

-0.325 

-0.177 

-0.116 

-0.129 

-0.12° 

-0.147 

-0.199 

10.444 

0.2e6 

0.221 

0.068 

-0.128 

-0.341 

-0.499 

-0.312 

-0.159 

-0.1C2 

•c.us 

-0.116 

-0.141 

-0.140 

10.944 

0.281 

0.224 

0.071 

-0.121 

-C. 340 

-C.4C4 

-0.301 

-0.1)2 

-C.lf  5 

-(  .11c 

-C.127 

-C.  15  3 

-C-I'J 

11.444 

0.281 

0.224 

0.071 

-0.124 

-0.3)5 

-C.492 

-0.218 

-0.1)6 

-0.116 

-0.127 

-c. lie 

- . 1 i . 

-0.194 

11.944 

0.282 

0.226 

0.074 

-0.119 

-0.322 

-0.475 

-0.285 

-0.1  l 

-0.121 

-0.125 

-0.1.5 

-0.11  7 

-c . iee 

1 2 ,44*» 

0.280 

0.22* 

0.074 

-0.121 

-C.322 

-0.409 

-C.270 

-0.145 

-0.14) 

-0.140 

-0.161 

-0.  165, 

-C. 19* 

12.944 

0.284 

0.229 

0.077 

-0.121 

-0.317 

-0.495 

-0.260 

-C . 1 4 5 

-0.145 

-C . ! 79 

-0.1  7 

-0.199 

11.444 

0.280 

0.222 

0.068 

-0.135 

-0. 329 

-C.505 

-0.276 

-C.167 

-0.1' 3 

-r.ifcc 

-c . 1 : - 

-C . 2 1 3 

11.944 

0.274 

0.218 

0.060 

-0.142 

-0.338 

-0.576 

-0.285 

-0.170 

-0.191 

-0.197 

-0.  . 

''.224 

14.444 

0.275 

0.219 

0.060 

-0.144 

-0.347 

-0.5)3 

-0. 305 

-C.l 42 

-0.209 

-0.202 

-0.1 

- 

Ml 

14.944 

0.276 

0.229 

0.060 

-0.146 

-C.355 

— C .5)9 

-0.322 

-C. 19) 

-0.227 

-0.208 

-0.2: 

- 

-0.21? 

11.444 

0.271 

0.219 

0.055 

-0.149 

-C.362 

-0.5)5 

-C.335 

-c.2  n 

-C.2:.'6 

-0.208 

-0.132 

- . 

11.944 

0.277 

0.221 

0.058 

-0.149 

-0.369 

-0.519 

-0. 340 

-o.t J 1 

-C .197 

-0.204 

-0.191 

. : ? : 

-C.194 

16.444 

0.270 

0.216 

0.054 

-0.160 

-c.iei 

-0.519 

-0.365 

-0. 209 

-0.190 

-'.-.199 

-0.168 

-r . 2 3 3 

-''.197 

16.944 

0.269 

0.214 

0.057 

-0.158 

-C.381 

-0.5CI 

-0.369 

-C.  . 04 

-0.172 

-C.ie6 

-0.163 

-c . : 3 3 

-C.197 

17.444 

0.275 

0.222 

0.067 

-0.149 

-0.376 

-0.483 

-0.362 

-0.1)3 

-0.161 

-2.172 

-0.172 

’ 2 

-0.199 

17.944 

0.273 

0.229 

0.074 

-0.140 

-0. 36) 

-0.450 

-0.355 

-0.182 

-0.145 

-C.161 

-0.139 

-0..C5 

-0.199 

18.444 

0.271 

0.221 

0.073 

-0.142 

-0.361 

-0.45) 

-C. 351 

-C.l  68 

-C.143 

-0.150 

-0.12) 

-c.iee 

-0.157 

10.944 

0.274 

0.224 

0.062 

-0.131 

-0.345 

-0.4)7 

-0.340 

-C .159 

-0.139 

-C.140 

-0.125 

-C. 170 

-0. 1P8 

19.444 

0.276 

0.228 

0.089 

-0.119 

-0.327 

-0.428 

-0.326 

-0.145 

-0.136 

-0.136 

-0.143 

-0.157 

-0.179 

19.944 

0.286 

0.2)4 

0.095 

-0.119 

-0.327 

-0.441 

-0.317 

-0.1)6 

-0.136 

-0.129 

-0.138 

-0.141 

-0.161 

20.444 

0.296 

0.24? 

0.100 

-C.C99 

-C.3C6 

-0.423 

-0.294 

-0.127 

-0.136 

-9.125 

-0.127 

-0.132 

-C.150 

2C.944 

0.294 

C.246 

0.111 

-0.C94 

-C .288 

-C.419 

-0.2S2 

-0.118 

-0.134 

-C.12C 

-0.1 «8 

-0.123 

-0.1  “1 

21.444 

0.280 

0.249 

0.116 

-0.078 

-0.277 

-0.378 

-0.244 

-0.102 

-0.11& 

-0.102 

-0.122 

-0.C96 

0.16? 

Table  1.40  Experimental  pressure  coefficients  c for  a = 30°.  M =0.9  and  Re  = 5.  9 • 105 
p oo  D 


Coordinates 

Polar  angle,  4> 

deg. 

x/o 

0 

IS 

30 

45 

60 

75 

90 

105 

12C 

135 

150 

161 

iee 

0.251 

0.544 

0.412 

0.112 

0.111 

0.351 

0.044 

-0.375 

-0.440 

-0.509 

-0.459 

-0.458 

-9.29C 

-0.260 

0.482 

0.953 

0.892 

0.730 

0.466 

0.179 

-0.117 

-9.406 

-0.590 

-0.676 

-0.644 

-o.ses 

-0.502 

-C.491 

0.731 

0.746 

0.690 

0.5  30 

0.291 

-C.017 

-0.309 

-0.572 

-0.761 

-0.848 

-■'.793 

-0.7)9 

-C.621 

-0.58) 

0.980 

0.522 

0.471 

0.317 

0.091 

-0.198 

-C. 470 

-0.744 

-0.914 

-1.011 

-0.943 

-0.093 

-0.7.?.  3 

-c.ee* 

1.233 

0.332 

0.277 

0.127 

-0.091 

-0.360 

-0.628 

-0.8*2 

-1.068 

-1.090 

-1.065 

-0.909 

-0.766 

-0.751 

1 .SCO 

0.182 

0.129 

-0.014 

-0.2)0 

-0.499 

-0.752 

-0.997 

-0.9.7 

-1.C60 

-1.922 

-C.743 

-0.416 

-C.)fc4 

1.944 

0.236 

o.m 

0.0  29 

-0.149 

-C.491 

-C.7C2 

-C.941 

— 0 • 6 • » 8 

-0.7C3 

-C.»43 

-0.  >94 

C.063 

0.  1 ?4 

2.444 

0.250 

0.209 

0.045 

-0.220 

-0.526 

-0.690 

-0.432 

-0.367 

-0.427 

-0.828 

-0.440 

0.C27 

0.0)1 

2.944 

0.211 

0.180 

0.010 

-0.2)0 

-0.503 

-0.685 

-0.525 

-0.325 

-0.3)5 

-C.290 

-0.459 

-0.286 

-0.259 

J.444 

0.270 

0.200 

0.015 

-0.205 

-0.434 

-0.675 

-0.557 

-0.260 

-0.274 

-0.244 

-0.309 

-0.286 

-C.2P5 

J.944 

0.281 

0.217 

0.057 

-0.172 

-C  • 441 

-0.6C9 

-0.557 

-0.2  10 

-0.655 

-0.217 

-0.209 

-C. 286 

-0.225 

4.444 

0.287 

0.220 

0.056 

-C.164 

-C.426 

-0.629 

-0.414 

-0.179 

-0.209 

-0.202 

-0.205 

-0.198 

-0.221 

4.944 

0.289 

0.224 

0.064 

-0.137 

-0.422 

-0.602 

-0.403 

-0.183 

-0.197 

-0.183 

-0.194 

-C.186 

-C.210 

5.444 

0.294 

0.227 

0.064 

-0.153 

-0.414 

-0.602 

-0.361 

-0.167 

-0.167 

-0.171 

-0.179 

-C.159 

-0.156 

5.944 

0.294 

0.?28 

0.068 

-0.149 

-C.407 

-0.579 

-0.337 

-0.  1 71 

-0.159 

-0. 164 

-0.171 

-0.148 

-C.171 

5.444 

0.291 

0.239 

0.071 

-0.1)8 

-C.4C3 

-0.583 

-0.330 

-0.169 

-C.151 

-*. 156 

-0.  167 

-C.140 

-0.167 

*.9*4 

0.291 

0.231 

0.074 

-0.1)4 

-0.391 

-0.552 

-0.322 

-0.163 

-0.144 

-0.157 

-*.167 

-e.ico 

-0.1'.  4 

T.444 

0.295 

0.211 

0.074 

-0.134 

-0.391 

-0.542 

-0.314 

-0.lt 3 

-0.14* 

-0.144 

-0. 175 

-0.152 

-0.160 

T.944 

0.294 

0.215 

0.086 

-0.122 

-0. 364 

-0.534 

-0.315 

-o.m 

-C.132 

-0.140 

-0.144 

-0.1)6 

-0.160 

t. 444 

o.2ie 

0.21* 

0.074 

-0.1)4 

-0.368 

-0.537 

-0.321 

-0. 1C3 

-0.1)6 

-0. 140 

-0.140 

-0.144 

-0.167 

C.944 

0.287 

0.21? 

0.078 

-0.1)0 

-0.360 

-0.529 

-0.321 

-C.2C9 

-0.133 

-9.144 

-0. 144 

-0.159 

-0.167 

9.444 

0.285 

0.220 

0.075 

-0.1)7 

-0.360 

-0.529 

-0.329 

-0.228 

-0.14C 

-0.151 

-0.152 

-C.163 

-0.175 

9.944 

0.204 

0.210 

0.081 

-0.1)0 

-0.352 

-0.525 

-0.326 

-0.2)2 

-0.140 

-0.144 

-0.  144 

-0. 140 

-0.163 

10.444 

0.287 

0.231 

0.081 

-0.140 

-0.328 

-0.514 

-0.1)9 

-9*217 

-0.1)9 

-*.141 

-0.1  35 

— 0.U2 

10.944 

0.287 

0.215 

0.C62 

-0.1)1 

-0.340 

-0.510 

-0.320 

-0.197 

-0.151 

-0.145 

-0.141 

-0.151 

-C. 166 

11.444 

0.281 

0.230 

0.077 

-0.136 

-0.342 

-0.532 

-0.316 

-0. 1Q7 

-0.165 

-0.157 

-0.1*9 

-0.165 

-O.i  (2 

11.944 

0.284 

0.2)2 

0.079 

-0.132 

-0.332 

-0.526 

-0.300 

-C.  U4 

-0.157 

-0.  155 

-0.161 

-0.169 

-C. 160 

12.444 

0.284 

0.2)1 

0.077 

-0.1)1 

-0.340 

-0.539 

-0.292 

-C.170 

-0.177 

-0.175 

-C.l 71 

-C.l 73 

-0.168 

12.944 

0.288 

0.2)9 

0.079 

-0.129 

-0.334 

-0.520 

-0.276 

-C  .1)1 

-o.m 

-0.195 

-0.179 

-0.173 

-0.168 

11.444 

0.284 

0.279 

0.073 

-0.1)1 

-0.236 

-0.516 

-0.266 

-0.167 

-0.175 

-0.195 

-0.177 

-0.177 

-0.165 

11.944 

0.278 

0.221 

0.068 

-0.133 

-0.344 

-0.5C2 

-0.266 

-0.167 

-0.176 

-0.193 

-0.183 

-0.181 

-C  .170 

14.444 

0.279 

0.224 

0.071 

-0.128 

-0.145 

-0.486 

0.0C) 

-C. 172 

-0.142 

-*.190 

-0.101 

-0.17' 

-0.165 

14.544 

0.281 

0.225 

0.074 

-9.121 

-0.345 

-0.470 

-0.261 

-C. 1 ? 8 

-0.107 

-0.187 

-0.179 

-0.177 

-C.163 

11.444 

0.279 

0.226 

0.074 

-0.121 

-0.347 

-0.466 

-0.261 

-0.1 ?6 

-0.179 

-9.101 

-0.157 

-0.177 

-0.183 

15.944 

0.284 

0.229 

0.079 

-0.117 

-0.  344 

-0.458 

-0.269 

-0. 197 

-0.1 71 

-G.175 

-0.169 

-0.171 

-0.164 

14.444 

0.275 

0.22? 

0.074 

-0.125 

-0.351 

-0.451 

-9.281 

-0.2',  7 

-0.165 

-0.169 

-0. 153 

-0.171 

-0.161 

14.944 

0.276 

0.222 

0.076 

-0.123 

-C.345 

-0.453 

-0.289 

-0.215 

-0.159 

-0.161 

-0.147 

-0.163 

-0.163 

17.444 

0.282 

0.21* 

0.084 

-0.121 

-0.336 

-0.433 

-0.292 

-0.215 

-0.151 

-0.152 

-0.157 

-0.155 

-0.159 

17.944 

0.281 

0.231 

0.089 

-0.113 

-C.321 

-0.4)1 

-0.301 

-0.213 

-C.14S 

-0.143 

-0.1'? 

-0.149 

-C. 157 

18.444 

0.280 

0.229 

0.036 

-0.123 

-0.323 

-C.429 

-0.301 

-0.2  '1 

-C.lt) 

-0.139 

-0.124 

-0.145 

-0.152 

18.944 

0.281 

0.234 

0.092 

-0.109 

-0.309 

-0.420 

-0.29) 

-0.U5 

-0.139 

-*.134 

*0.128 

-0.136 

-0.144 

19.444 

0.287 

0.231 

0.090 

-0.165 

-0.291 

-0.410 

-0.231 

-0.1'  1 

-0.135 

-•'.130 

-0. 143 

-0.133 

-0.140 

19.944 

0.297 

0.240 

0.103 

-0.101 

-0.302 

-0.435 

-0.773 

-0.142 

-0.126 

-'  .121 

-0.14) 

-0.118 

-0 . ! 26 

20.444 

0.311 

0.25« 

0.121 

-0.081 

-0.281 

-C.423 

-0.254 

-0.116 

-0.116 

-9.111 

-0.122 

-0.138 

-O.UC 

20.  144 

0.109 

0.262 

0.122 

-0.073 

-0.259 

-0.393 

-0.221 

-o.r-e 

-0.090 

-0.098 

-0.124 

-0.09? 

-0.C68 

21.444 

0.100 

0.256 

0.126 

-0.049 

-0.241 

-0.320 

-0.196 

6 

-0.962 

-c.t»6e 

-0.0)4 

-0.C54 

0.189 

( I 'X 


Table  1.43 


Experimental  pressure  coefficients  cp  for  a 


1 . 1 and  Rer 


Coordinates 


Polar  angle,  <p  , 


5 

15 

30 

43 

60 

73 

90 

105 

120 

135 

150 

165 

180 

0.274 

0.544 

0.470 

0.304 

0 .002 

0.290 

-0.121 

-0.147 

-0.218 

-0.173 

-0k l 24 

-0.160 

-0.1C2 

1.074 

1.027 

0.882 

0.670 

0.411 

0.139 

-O.lll 

-C.267 

-0.367 

-0.335 

-0.283 

-0.215 

-C.202 

o.er.4 

0.6  36 

0.694 

0.490 

0.241 

-0.033 

-C.251 

-0.423 

-0.510 

-0.474 

-0.426 

-C. 331 

-0.299 

0.674 

0.62* 

0.495 

0.3C0 

0.C65 

-o.ie6 

-0.4C7 

-C.5J  9 

-0.656 

-0.604 

-C.553 

-0.413 

-C.35C 

0.426 

0.443 

0.313 

0.128 

-0.C92 

-0.323 

-0.531 

-3. 6bo 

-0.770 

-0.724 

-0.650 

— 0.4t4 

-0.468 

0.326 

0.283 

0.160 

-0.014 

-0.223 

-0.443 

-0.631 

-0.774 

-0.851 

-0.805 

-0.605 

-C.448 

-C.416 

0.370 

0.324 

0.201 

0.012 

-0.217 

-0.456 

-0.660 

-0.616 

-0.828 

-0.702 

-0.520 

-0.250 

-0.089 

0.365 

0.300 

0.  190 

-0.015 

-C.250 

-0.511 

-0.712 

-0.676 

-0.611 

-0.737 

-0.790 

-C.241 

-0.C72 

0.32  3 

0.276 

0.147 

-0.C60 

-C.286 

— C.  544 

-0.645 

-0.550 

-0.465 

-0.608 

-0.641 

-C.160 

-0.151 

0.313 

0.260 

0.128 

-o.ceo 

-0.310 

-0.566 

-0.612 

-0.465 

-0.426 

-0.520 

-0.576 

-0.4C9 

-0.280 

0.304 

0.250 

0.109 

-0.093 

-0.338 

-0.589 

-0.612 

-0.430 

-e.*06 

-0.370 

-0.352 

-C.4C9 

-C.26C 

0.294 

0.236 

0.095 

-0.112 

-C. 354 

-0.609 

-0.400 

-0.4C7 

-0.371 

-0. 332 

-0.322 

-0.364 

-0.348 

C.?8? 

0.229 

0.092 

-0.122 

-0.307 

-0.622 

-0.339 

-0.345 

-0.364 

-0.341 

-0.322 

-0.338 

-C.325 

0.273 

0.224 

0.076 

-0.112 

-0.377 

-C.615 

-0.293 

-0.293 

-0.325 

-0.338 

-0.313 

-0.315 

-0.290 

0.274 

0.213 

0.070 

-0.138 

-C. 304 

-0.586 

-0.251 

—0. 264 

-0.283 

-0.299 

-0.30C 

-C.296 

-0.27C 

0.270 

C.214 

0.066 

-0.142 

-C. 387 

-C.5«6 

-0.231 

-0.219 

-0.244 

-0.254 

-0.264 

-0.254 

-0.235 

0.268 

0.211 

0.062 

-0.145 

-0.335 

-0.565 

-0.264 

-0.180 

-0.2C2 

-0.208 

-0.212 

-0.215 

-0.183 

0.268 

0.211 

0.062 

-0.145 

-0.333 

-0.564 

-0.274 

-o.ie6 

-0.163 

-0.170 

-0.186 

-0.189 

-O.lfcO 

0.303 

0.233 

o.ico 

-0.096 

-C.331 

-0.563 

-0.254 

-0.2C2 

-0.182 

-0.176 

-G.166 

-0.169 

-0.160 

0.297 

0.241 

0.093 

-0.106 

-0.351 

-0.506 

-0.C38 

-C .2.2 

-0.231 

-C. 199 

-0.179 

-0.179 

-C. 133 

0.260 

0.238 

0.105 

-0.099 

-0.348 

-0.589 

-0.218 

-0.215 

-0.2C8 

-0.215 

-0.202 

-0.155 

-0.199 

0.271 

0.220 

0.088 

-0.116 

-0.344 

-0.569 

-0.215 

-0.199 

-0.173 

-0.193 

-0.202 

-0.215 

-o.ie6 

0.264 

0.227 

0.083 

-0.102 

-0.262 

-0.553 

-0.209 

-0.160 

-0.153 

-0.173 

-C.  1 76 

-0.179 

-0.147 

0.265 

0.238 

0.1C3 

-O.C04 

-0.298 

-0.548 

-0.089 

-0.169 

-0.142 

-0.154 

-0.157 

-0.167 

-C. 142 

0.285 

0.240 

0.112 

-0.C8S 

-0.317 

-0.529 

-0.104 

-0.151 

-0.147 

-0.165 

-0.156 

-0.177 

-0.151 

0.269 

0.227 

0.094 

-0.108 

-0.335 

-0.529 

-0.188 

-0.161 

-0.157 

-0.170 

-0.179 

-0.190 

-0.171 

0.259 

0.213 

0.083 

-0.123 

-0.352 

-C. 5 1° 

-0.184 

-0.146 

-0.147 

-C.154 

-0.177 

-0.179 

-0.169 

0.244 

0.194 

0.060 

-0.145 

-C. 362 

-0.469 

-0.166 

-0.126 

-0.135 

-0.150 

-0.169 

-0.169 

-0.16? 

0.252 

0.196 

0.058 

-0.145 

-0.359 

-C. 390 

-0.141 

-0.126 

-C. 127 

-0.164 

-0.157 

-0.164 

-C. 154 

0.261 

0.204 

0.062 

-C. 1 38 

-0.337 

-0.315 

-0.162 

-C. 139 

-0.134 

-0.152 

-0.156 

-0.167 

-0.161 

0.259 

0.209 

0.072 

-0.121 

-0.295 

-C.420 

-0.189 

-0.149 

-0.122 

-0.100 

-C.134 

-0.132 

-C.132 

0.294 

0.236 

0.089 

-0.095 

-0.280 

-0.385 

-0.195 

-0.126 

-0.115 

-0.102 

-0.120 

-0.110 

-0.1C2 

0.328 

0.267 

0.106 

-0.069 

-C.263 

-C. 350 

-0.134 

-C.1C2 

-0.107 

-0.104 

-C. 105 

-0.107 

-0.099 

0.324 

0.284 

0.142 

-0.047 

-0.255 

-0.358 

-0.157 

-0.lrt0 

-0.105 

-0.109 

-0.114 

-0.122 

-0.110 

0.327 

0.289 

0.142 

-0.054 

-C. 253 

-0.370 

-0.177 

-0.121 

-0.125 

-C.124 

-0.126 

-0.135 

-C.127 

0.326 

0.277 

0.130 

-0.063 

-0.744 

-0.384 

-C.236 

-0.1*9 

-0.147 

-0. 147 

-0. 14  t 

-C • 147 

-0.142 

0.311 

0.276 

0.137 

-0.046 

-C.260 

-C.4I2 

-0.291 

-0.179 

-0.165 

-0.154 

-0.142 

-0.149 

-0.144 

0.304 

0.260 

0.132 

-0.054 

-0.261 

-0.479 

-0.208 

-0.177 

-0.172 

-0.166 

-0.141 

-0.144 

-0.137 

0.317 

0.271 

0.134 

-0.056 

-C.260 

-C.507 

-0.240 

-0.177 

-0.184 

-0.179 

-C.159 

-0.154 

-0.146 

0.306 

0.262 

0.123 

-0.C66 

-0.290 

-0.516 

-0.240 

-0.174 

-C.185 

-0.189 

-0.157 

-C.169 

-0.159 

0.30) 

0.263 

0.131 

-0.C69 

-0.3C3 

-0.496 

-0.237 

-0.  1 f>6 

-0.179 

-0.189 

-0.156 

-0.175 

-0.169 

0.283 

0.257 

0.126 

-0.069 

-C.302 

-0.49? 

-0.229 

-0.166 

-0.177 

-0.192 

-0.172 

-0.189 

-o.ie2 

0.274 

0.241 

0.109 

-0.093 

-C.312 

-0.497 

-0.239 

-Q. 174 

-0.177 

-0.189 

-0.196 

-0.190 

-0.189 

0.252 

0.233 

0.097 

-0.096 

-C.310 

-0.494 

-0.243 

-0.174 

-0.169 

-0.174 

-0.191 

-0.174 

-0.174 

0.238 

0.194 

0.067 

-0.125 

-C.339 

-0.475 

-0.191 

-0.142 

-C. 140 

-0.1)9 

-0.152 

-0.130 

-0.122 

0.229 

0.176 

0.043 

-0.155 

-C • 366 

-0.447 

-0.127 

-0.084 

-0.067 

-0.058 

-0.374 

-0.035 

0.194 

Table  1.44  Experimental  pressure  coefficients  c for  a = 30  . M = 1 
p oo 


. 2 and  Re.- 


Coordinates 


Polar  angle,  4>  , deg. 


0 

15 

30 

45 

60 

75 

90 

105 

120 

135 

150 

165 

iec 

0.065 

0.600 

0.528 

0.353 

0.066 

0.365 

-0.194 

-o.r  f-  7 

-o.r- 7 

-r-  • 1 1 0 

-0.G58 

-0.135 

-0.079 

1.117 

1.072 

0.930 

0.726 

C.473 

C.?ll 

-0.039 

-0.2(7 

-0.295 

-0.268 

-0.212 

-0.147 

-C. 132 

0.926 

o.seo 

0.743 

0.546 

0.3C5 

0.C43 

-0.170 

-0. 3)4 

-0.431 

-0.401 

-0. 354 

-0.268 

-C.241 

0.715 

0.672 

0.542 

0.358 

0.131 

-0. 104 

-0.312 

-0.4 e 7 

-0.564 

-0.624 

-0.472 

-0.348 

-0.327 

C.  526 

0.484 

0.358 

0.195 

-0.024 

-0.241 

-0.434 

-0.576 

-0.669 

-0.639 

-0.501 

-0.423 

-0.4C3 

0.352 

0.312 

0.197 

0.034 

-C.155 

-0.352 

-0.574 

-0.6 c0 

-C.743 

—2 .710 

-0.617 

-0.407 

-0.3PC 

0.401 

C.3  5* 

0.23? 

0.C63 

-C.149 

-0.368 

-0.648 

-0.6G? 

-0.718 

-* .663 

-0.614 

-C.26S 

-0.129 

0.375 

0.334 

0.220 

0.C45 

-C.155 

-0.414 

-0.5)5 

-0.616 

-0.56  5 

-0.042 

-3.778 

-0.268 

-C.C95 

0. 347 

0.10*» 

0.188 

0.C04 

-C.211 

-0.445 

-C .555 

-0.411 

-0.4)7 

-0.698 

-C.Gll 

-0.135 

-0.079 

0.316 

0.290 

0.165 

-0.C25 

-0.24C 

-0.461 

-0.545 

-0.2^3 

-0.39? 

-C.4*  4 

-0.487 

-C.4)7 

-o.:$4 

0.  33) 

0.284 

0.146 

-0.C36 

-C.258 

-0.483 

-0.545 

-0.4  5 

-0.382 

-0.354 

-0.317 

-0.437 

-0.284 

0.336 

0. 28* 

0.144 

-C .04  3 

-C.267 

-C.  495 

-0.384 

-0.374 

-0.357 

-0.314 

-0.293 

-C.2C5 

-C.  3T2 

0.317 

0.200 

0.146 

-0.049 

-C.273 

-C.510 

-0.316 

-C.31  8 

-C.  32V 

-0.311 

-C.2V3 

-0.277 

-0.253 

0.318 

0.181 

0 . 1 8 

-0.C71 

-0.292 

-C.511 

-0.281 

-C."t5 

-0.299 

-0.302 

-0.299 

-C.284 

-0.2  47 

C.  J>6 

C . 262 

0.116 

-0.C68 

-C.292 

-0.517 

-0.263 

-3.  ?f  2 

-0.261 

-0.277 

-0.296 

-0.2*0 

-0 .2V5 

0.  ‘32 

0.260 

0.116 

-0.071 

-C.  299 

-0.614 

-0.235 

-0.2!  9 

-0.243 

-0.252 

-3.259 

-3.24/, 

-c./.n 

0.330 

0.254 

0.1C9 

-0.C74 

-C .299 

-0.510 

-0.21) 

-C.2  » 

-0.21? 

-o.ua 

-C.243 

-0.737 

-0*2!) 

0.300 

0.254 

0.109 

-0.074 

-0.299 

-0.510 

-0.194 

-C.2  3 

-'■'.199 

-0.209 

-0.215 

-0 • / 25 

-0.191 

0.291 

0.254 

0.106 

-0.083 

-0.314 

-0.476 

-0.191 

- 0 • 1 h 2 

-0.195 

-0.20? 

-0.2' 6 

-0.233 

-0.194 

0.297 

0.247 

0.  IC6 

-0.003 

-0.280 

-0.467 

-0.230 

-0. 1 1 2 

-C.1P1 

-0.191 

-O.2J0 

-0.182 

-0.18? 

0.303 

0.254 

0.099 

-0.092 

-C.283 

-0.473 

-0.263 

-0  .1*0 

-0. 162 

-0.178 

-C.135 

-0.175 

-0.163 

0.302 

0.25? 

0.119 

-0.C52 

-C.270 

-C.483 

-0.775 

-0.219 

-C. 169 

-0. 169 

-0.175 

-0.185 

-0.169 

0.303 

0.267 

0.130 

-0.049 

-0.267 

-0.498 

-0.253 

- 0 . 1 9 

-C. 196 

-*.181 

-0.163 

-0.164 

-0.15  7 

0.310 

0.2  79 

0.131 

-C . 051 

-C.276 

-0.492 

-0.199 

-0.2.  3 

-o.r'-6 

-3.224 

-9.1  97 

-0.183 

-0.169 

0.312 

0.261 

0.125 

-0.057 

-0.276 

-0.402 

-0.172 

-0.1  3 

-C • I 96 

-0.240 

-C.214 

-0.199 

-0.166 

C.?»6 

0.241 

0.107 

-0.08C 

-0.298 

-0.460 

-C. 150 

-C.  1 7 2 

-0.186 

-9.211 

-C.243 

-0.224 

-0.194 

0.305 

0.26  O 

0.121 

-0.07C 

-0.293 

-C.*17 

-0.142 

-0.124 

-0.13? 

-0. 164 

-0.272 

-0.189 

-0.151 

0.304 

0.255 

0.115 

-0.074 

-0.281 

-0.  37'i 

-0.134 

-0.110 

-0.119 

-0.14B 

-C. 162 

-0.173 

-C.127 

0.319 

0.269 

0.132 

-0.066 

-C.265 

-0.38? 

-0.153 

-0.124 

-0.111 

-0. 148 

-0.151 

-C.159 

-0.146 

0.297 

0.264 

0.128 

-0.056 

-C.  265 

-C . 3 7? 

-0. 1 59 

-0.124 

-0. 120 

-*.140 

-0.160 

-0.146 

-C  . 1 * 1 

0.309 

0.258 

0.129 

-0.049 

-C.265 

— C • 394 

-C.lfrO 

-0.1*0 

-3.144 

-W  . 1 49 

-0.146 

-0.159 

-c.i >e 

0.318 

0.27? 

0.140 

-0.038 

-C.256 

-0.430 

-o.?co 

-0.178 

-0.17? 

-0.169 

-0.  108 

-C.160 

-C  . 170 

0.326 

0.297 

0.152 

-0.027 

-C.247 

-C.466 

-0.252 

-0.  2.  6 

-C.2C0 

-G.  189 

-0.170 

-0.167 

-0.169 

0.318 

0.284 

0.144 

-C.C46 

-0.257 

-C. 485 

-0.268 

-0.2  34 

-0.236 

-0.224 

-C. 162 

-0.169 

-0.150 

0.281 

0.251 

0.  1 16 

-0.064 

-0.261 

-0.4)9 

-0.247 

-0. 2 ?6 

-0.248 

-0.259 

-0.232 

-C.234 

-o.ie3 

0.292 

0.230 

0.101 

-C.072 

-0.271 

-0.351 

-0.198 

-0.151 

-0,239 

-C.216 

-0.226 

-0.2C8 

-C.I66 

0.296 

0.241 

0.108 

-0.0  77 

-0.286 

-0.318 

-3.164 

-0.129 

-C.157 

-0.165 

-0.1*2 

-C.197 

-0.174 

0.279 

0.244 

0.109 

-0.075 

-0.287 

-0.296 

-0.1 61 

-C.l’.c 

-0.173 

-0.162 

-0.197 

-C .204 

-0.2C1 

0.292 

0.261 

0.123 

-0.C56 

-0.268 

-0.357 

-0.212 

-0.15 7 

-9.  164 

-0.189 

-0. Ibu 

-0.  lr4 

0.273 

0.219 

0.085 

-0.096 

-C.3C5 

-C.437 

-0.769 

-0.1 74 

-0. 1 ?6 

-0.162 

-0.165 

-0.173 

-0.174 

0.203 

0.241 

0.109 

-0.C69 

*0.26  3 

-0.468 

-0.??0 

-0.1*1 

-C.213 

-0.186 

-0.146 

-0.165 

-C.I*;® 

0.308 

0.283 

0.155 

-0.019 

-C.233 

-0.476 

-0.276 

-0.2(  4 

-C • 2 1 3 

-0.1*6 

-0.169 

-0. 18C 

-0.1*6 

0.282 

0.230 

0.1C4 

-C.C75 

-C.281 

-C.474 

-0.238 

-0.2  4 

-0.209 

-9.204 

-0. 190 

-0.205 

-0.174 

0.265 

0.23? 

0.091 

-0.00) 

-0.291 

-0.403 

-0.736 

-0.193 

-0.194 

-•■'•213 

-0.243 

-0.212 

-0.191 

0.274 

0.247 

0.120 

-0.059 

-0.278 

-0.444 

-3.179 

-O.l-.O 

— C .14  1 

-0.173 

-0.210 

-0.175 

-0.158 

0.296 

0.251 

0.117 

-0.074 

-C.28? 

-0.41) 

-0.150 

-0.135 

-C . 1 20 

-0.132 

-0.16? 

-0.116 

-0.052 

C 1-29 


Table  1 ■ 45  Normal-force-,  pitching-moment-,  axial-force- 
and  base  pressure  coefficients.  Continued. 


-to'* 

<*IM 

SI 

c 

C 

'“‘A 

cPe 

0.5 

-4.09 
-2.  :<• 
-i.:  i 
-C.5G 

o.  n 

C.52 

1.03 

2 . G6 
4.1  1 
f .17 

12. *1 
16.56 
0.01 

3.2C<  ita 
0.381813 
0.027462 

0 .00  3432 
-0.020423 
-0.946643 
-0.070241 
-0.122431 
-0.253il5 
-3.42  .29 4 
-3.616fco5 
-1.HU36 
-l. *29215 
-3,0 17*70 

-1.169099 
-0.5  3201  : 
-3.2042*,  7 
- 0 • C 5076  4 
0.102677 
0.236JC3 
0.399688 
0.7176C6 
1.435656 
2.015  >42 
2.741194 
4. 3 3 64  8C 
6.12656* 
0.09241 8 

-0. 376733 
-0.353991 
-C. 349708 
-0.3466  »l 
-C.  3493  72 
-0.35:519 
-0.352741 
-0.354329 
-C. 334973 
- .'.407  352 
-0.426986 
-C. 4258  71 
-C.361C32 
-0.347957 

-0.109928  | 
-0.  ->92644  j 
-0.  :c)6>3  1 
-0.989789 
-O.  : 89633 
-j.  )9i9^:  j 
-C. 089785 
-0.C9208  7 1 
-0.  10  902  8 
-0.125318 
-0.141174 
-0.  1 7t>576 
-C. 2 13252 
- 3.  .8  7 7 7 7 

0.7 

5.2. 

-.«* 
-2.07 
-1  ..  3 
-C.51 
-U.Gl 
0.53 

1 .05 
2.C9 
4.19 
6.29 
6.42 
12.72 
17.  C6 
0.01 

r— -J 

0.22J4C1 
0.397425 
0.342C2  ) 
0.017187 
0.017123 
-0.034C55 
-0.060155 
-0.117390 
-C.25J630 
-:.42  .437 
-0.626951 
-1.192  703 
- 1 • 8 7l  858 
-0.007638 

-1.204  3C4 
-C .544 705 
- 0 • 2 0 bo  3 1 
-O.U6lol4 
-0.061 766 
0.25QU4 

0. 391075 
0.715252 
1.3)5700 
2.370992 
2.840541 
4.430419 
6.089632 
0.091079 

-0.372477 
-0. 346925 
-0.343157 
-C. 343207 
-C. 331495 
-0.343485 
-0.345551 
-0.352219 
-0.33.462 
-w. 403916 
-0.419063 
-0.41 7336 
-0.4 ’.'6442 
-0.342660 

-0. 1 1 :844 
-0.J9155? 
-0.08)967  ; 
-C.093C33  ! 
-0.  38  )024  ! 
-0.388659  j 
-0.090677 
-0.093370  ! 
-o.  10  >e  ;3 

-0.  12  7 3 /4 
-0. 142293 
-0.  183135 
-0.193275 
-0.068694 

0.6 

S.6 

-4.20 

-2.:-9 

-l  .u4 
-0.51 
0.01 
0.53 
1.06 
2.11 
4.22 

6.  35 
8.50 
12.68 
17.35 
TJ.O  l 

0.233361 
3.1  32167 

0. 346924 
0.02J245 
-0.0C3602 
-3.031551 
-0.058271 
-0.U5C51 
-0.253365 
-C  .4?  74  *7 
-0.643246 
-l. 23  3603 
-2.307566 
-3.0C36C9 

' 

-1.214491 
— J. 545536 
-0.22 6644 
-G.C  7 7726 
0.C71232 
0.225607 
0.400141 
0.704062 
1.386158 

2 . 336426 
2.8695)7 
4.528792 
6.446725 
0.371364 

-0. 376944 
- u. 3520  35 
-0. 346403 
-0.346179 
-C. 346777 
-2. 347C88 
-C. 348230 
-0.354582 
-0.383788 
-6.4C63b7 
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-C. 42494 ) 
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-C.  1231 77 
-0 • 1 05 1 >6 
-0.1 30972 
-o.ic  :ei5 
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-0. 1C0815 
-0.100615  | 
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-9.123458  | 
-C. 140567  i 
-0.i557c2  1 
-0.  1 922  £ 9 1 
-C.2 13127  1 
-0.  ICIHS  j 

-4.23 

0.24171C 

-1.211722 

-C. 392799 

-0. 13CC45 

-2.19 

3.1 :7552 

-3.564361 

-C. 364270 

-0.1C7617 

-l.  :5 

C. 08021 l 

-0.246651 

-0.359887 

-0.1051)0 

-C.iJ 

0.016963 

-C.C  725  l C 

-C. 357234 

-0. 1CC74  7 

0.01 

-0.00321 3 

0.G66956 

-0.356423 

-0. 103730 

o.s 

5.9 

0.53 

-0.029067 

0.215725 

-0.358774 

-0. 106150 

1.37 

-0.059948 

C.  38698  1 

-0.360139 

-0.106442 

2.12 

-3.1 1 7329 

0.660966 

-0. 365564 

-0.  1C2695 

4.25 

-0.257576 

1.355987 

-C. 396568 

-0. 13J37  ) 

6.41 

-: .4  3 74  1 2 

2.  ~ 7 > 7 )C 

-0.420346 

-0. 14  72)3 

d • 6 8 

-0 .661 1 75 

2.643  ov6 
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l 3.  u 4 

-1. 250336 

4.619712 

-0.448297 
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-0.105628 
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1 

-0.1 39959 
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Figure  1.  1 Body  geometry  and  coordinates  of  pressure  orifices 
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Figure  1 . 2 Model  supports  I and  II 
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F igu re  1.6  Axial-force  coefficients 
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2.  MBB  - Body  of  Revolution  No.  3 
W.  Lorenz-Meyer 

Deutsche  Forschungs-  und  Versuchsanstalt  Hir  Luft-  und  Raumfahrt  E.  V. 

and 

F,  Aulehla 

Messerschmitt  - Bdlkow  - Blohm  GmbH,  Ottobrunn  (Miinchen) 


Introduction 

The  present  data  set  contains  selected  results  from  surface  pressure  and  force  measurements  on 
Body  No.  3 of  5 parabolic  bodies  of  revolution,  which  differ  only  by  the  shape  of  their  afterbody. 
Details  of  the  model  geometry  are  given  in  Fig.  2-1.  The  presented  data  were  taken  during  three 
test  phases  with  the  following  aims: 

Phase  1:  Surface  pressure  measurements  on  5 parabolic  bodies  of  revolution.  Variation  of  Mach 
number,  Reynolds  number,  and  incidence;  transition  free  (Results:  Table  2-4,  2-5) 

Phase  2:  Surface  pressure  measurements  on  3 bodies  of  revolution  (No.  1,  3,  and  5)  with  check  of  repeats 
bility,  and  chord  force  measurements.  Further,  variations  of  Mach  number,  Reynolds  number, 
and  incidence  were  made;  transition  was  fixed  by  carborundum  (Results:  Table  2-6,  2-7,  and  2-8) 
Phase  3:  Forebody  drag  force  measurements  with  different  aftbody  contours.  Pressure  measure- 
ments on  test  section  wall  with  and  without  model.  Variation  of  Mach  number  and  Rey- 
nolds number;  transition  fixed  by  carborundum  (Results:  Table  2-9,  2-10). 

The  flow  conditions  included  here  are  listed  in  Table  2-1.  In  Phase  1 the  tests  were  performed 
without  fixed  transition.  In  Phase  2 and  3,  however,  the  transition  were  fixed  at  about  5 $ L in 
order  to  have  a turbulent  boundary  layer  on  the  whole  surface;  moreover,  forebody  drag  measure- 
ments without  fixed  transition  did  not  allow  significant  interpretation. 

The  included  data  are  neither  corrected  for  blockage  nor  axial  pressure  gradients.  But  it  should  be 
emphasized  that  pressure  measurements  on  the  upper  and  lower  test  section  wall  have  indicated 
some  possible  errors 

a)  for  the  static  pressure  p^  dependent  on  Mach  and  Reynolds  number 

b)  for  the  drag  due  to  an  axial  pressure  gradient  in  the  tunnel  depending  on  model,  Mach, 
and  Reynolds  number  (Reference  (14)). 

However,  pressure  measurements  on  the  center-line  and  on  the  side  walls  did  not  indicate  any 
gradients,  except  at  Ma^=  0.  5.  These  errors  which  probably  occur  in  all  transonic  windtunnels 
and  which  usually  lie  within  the  limitations  of  the  measuring  equipment  are  not  essential  for  stan- 
dard force  and  pressure  measurements. 

1.  General  Description 

1.  1 Model  Designation  or  Name 
1.2  Model  Type  (e.  g.  , Full  Span 
1.4  Additional  Remarks 

2.  Model  Geometry 

2.  2 Body  Data  (Detail  Description  of 

Body  Geometry) 


MBB  - Body  - of  Revolution  No.  3 
body  of  revolution 


forebody:  x - 0 to  x = 0,  5 L cubic  shape; 

cylindrical  part:  x = 0,5  L to  0,6875  L; 

aftbody:  x = 0,6875  L to  0,967  L cubic  shape 

sting  diameter:  3, 0 cm 

theoretical  body  length:  L = 80  cm 

body  diameter:  D = 12  cm 

actual  length:  77,4  cm 

analytical  form:  see  Fig.  2-1  [12],  (13) 


C 2-2 


2.4  Cross  Sectional  Area  Development  see  Fig.  2-1 

2.  5 Fabrication  Tolerances/Waviness 
2.  6 Additional  Remarks 


3.  Wind  Tunnel 
3.  1 Designation 
3.  2 Type  of  Tunnel 

3.2.1  Continuous  or  Blowdown. 
Indicate  Minimum  Run  Time 
if  Applicable 

3.2.2  Stagnation  Pressure 

3.2.3  Stagnation  Temperature 
3.  3 Test  Section 

3.  3.  I Shape  of  Test  Section 

3.  3.  2 Size  of  Test  Section 

(Width,  Height,  Length) 

3.3.3  Type  of  Test  Section  Walls 
Closed,  Open,  Slotted, 
Perforated 

Open  Area  Ratio  (Give 
Range  if  Variable) 

Slot/Hole  Geometry  (e.  g.  , 
30-Degree  Slanted  Holes) 
Treatment  of  Side  Wall 
Boundary  Layer 

Full  span  models 
Half-model  testing 

3.4  Flow  Field  (Empty  Test  Section) 

3.4.1  Reference  Static 
Pressure 

3.4.2  Flow  Angularity 

3.4.3  Mach  Number  Distribution  j 

3.4.4  Pressure  Gradient 

3.4.5  Turbulence/Noise  Level 


3.4.6  Side  Wall  Boundary  Layer 


lxl  Meter  Transonic  Wind  Tunnel, 


continuous,  closed  circuit 

0.4  bar  up  to  1.6  bar 
ambient 

square 

1 meter,  1 meter,  3 meter 
perforated, 

6 1°  , 

30  degree  slanted  holes, 

four  walls  are  perforated  and  plenum  suction  is 
applied  to  adjust  free  stream  conditions. 

In  case  of  2-D  and  half-model-testing  solid  end 
plates  (0  0.  57  m)  are  used. 

plenum  pressure,  calibrated  against  side  wall 

static  pressure  and  lancet-probe  131  in  the  empty 
tunnel, 

Aar  = A (3  < ± 0.05  wedge  probe  calibration 

see  Chapter  A5  Fig.  5.5  and  Ref.  [1J,[2],[3| 
also  see  3.  5.  4 

low  turbulence  level  (measurements  are  in  pro- 
gress) [10]  

low  noise  level  (VnF(n)  <0.001)  [8] 


Ma 

0.  5 

0.  8 

1.0 

1 1.2 

6 

8.  0 

7.4 

6.  7 



6.5  cm 

3.  5 Freestream  Mach  Number  (or 
Velocity) 


3.  5.  1 Range 

3.5.2  Pressures  Used  to 

Determine  Mach  Number 
(e.g..  Settling  Chamber 
Total  Pressure  and  Plenum 
Chamber  Pressure) 


transonic  Ma  = 0.5  - 1.2;  supersonic  Ma  = 1. 3-2.0 

transonic  range;  settling  chamber  total  pressure/ 
and  plenum  chamber  pressure.  Dependence 
between  plenum  pressure  and  free  stream  static 
pressure  has  been  calibrated  by  lancet-probe 
and  side-wall  static  pressure  [3| 


3.  5.  3 Accuracy  of  Mach  Number 
Determination  (A  Ma) 


AMa  = + 0.  003 


3.  5.  4 Maximum  Mach  Number 

Ma 

0.  5 

0.  8 

1.0 

1.2 

Variation  in  x,y,  z -Direction 

AMafx-direct.  ) 

0.  005 

0.  00 3 

b.  00(i 

" D .-015 

(Empty  Tunnel;  Specify  at  What 

(z-direct. ) 

0.  003 

Mach  Number) 

d Ma/d  (x/L ) 

0.  0037 

Maximum  Variation  of  Flow  * 0.  05° 

Direction 


Maximum  Mach  Number 
Variation  During  a Run 


AMa  = ± 0.  001 


CZ-i 


3.6  Reynolds  Number  Range 

3.  6.  1 Unit  Reynolds  Number 
Range.  (Give  Range  at 
Representative  Mach 
Numbers;  1/m) 

3.  6.  2 Means  of  Varying  Reynolds 
Number  (e.  g.  , by  Pressur- 
ization) 

3.  7 Temperature  Range  and  Dewpoint. 

Can  Temperature  be  Controlled? 

3.8  Model  Attitudes 


3.8.1  Angle  of  Attack,  Yaw, 

Roll 

3.  8.  2 Accuracy  in  Determining 
Angles 

3.9  Organization  Operating  the  Tunnel 
and  Location  of  Tunnel 


3.  10  Who  is  to  be  Contacted  for 
Additional  Information 

3.11  Literature  Concerning  this 
Facility 

3.  12  Additional  Remarks 
4.  Tests 

4.  1 Type  of  Tests 

4.  2 Blockage 

4.  3 Test  Conditions 

4.  3.  1 Angle  of  Attack 
4.  3.  2 Mach  Number 
4.  3.  3 Dynamic  Pressure 
4.  3.  4 Reynolds  Number 


4.  3.  5 Stagnation  Temperature 

4.  4 Transition 

4.4.1  Free  or  Fixed 

4.4.2  Position  of  Free  Transition 

4.  4.  3 Position  of  Fixed 

Transition,  Width  of 
Strips,  Size  and  Type  of 
Roughness  Elements 


4.4.4  ’.Vere  Checks  Made  to 

Determine  if  Transition 
Occured  at  Trip  Locations? 

4.6  Were  Different  Sized  Models  Used 
in  Wind-Tunnel  Investigation? 

If  so.  Indicate  Sizes 


Ma 

0. 

5 

1. 

0 

2. 

0 

ReMAX 

1.7 

• io7 

1.8 

• io7 

1.  2 

• 10 

ReMIN 

0.  27 

• io7 

0.  42 

• io7 

0.  5 

• 10 

pressurization 


Tq  310  k (ambient) 


t 


Dewpoint 


250  K 


no 


2-D  and  sheared  wings:  total  25°  (±  0.02°) 
half-models:  total  incidence  25°  (±  0.02°) 
complete  models:  total  incidence:  30°  (±  0.02°) 

total  yaw  : 15°  (t  0.1°) 

total  roll  : 360°  (+  0.  1°) 


* range  can  be  extended  by  cranked  stings 


Deutsche  Forschungs-  und  Versuchsanstalt  fur 
Luft-  und  Raumfahrt  E.  V. 

Bunsenstrasse  10 
34  Gottingen  (FRG) 

Dr,  -Ing.  W.  Lorenz-Meyer 
Address:  see  3.9 


Ref.  [1]  - [71 


surface  pressure  distribution  oil  flow  pictures, 
force  measurements  complete  model  and  forebody 
alone,  top  wall  static  pressure 

1.  13 


0.  5 to  1.  2 

0. 06  bar  to  0.  53  bar 
6 6 

5-10  to  16  • 10  (related  to  theoretical  body 
length) 

ambient  310) 


free  (Run  No.  1-24,  163  - 165) 
fixed  (Run  No.  89  - 100,  130  - 147) 

unknown 

Run  130  - 147  : Carborundum.  180  K (~  95,im) 

x = 6.  -.  io  L 
1=6  mm 
density  ~ 50  $ 

Run  89  - 100  : Carborundum  150  K (~  110  Jim) 

x = 5 L 
1=5  mm 
density  ~ 50  # 


No 

5 aftbody  configurations  were  tested,  which 
differ  in  length  of  cylindrical  part 
(see  Fig.  2-1  and  Table  2-3) 


CM 


4.  7 Areas  and  Lengths  Used  to  Form 
Coefficients 


4. 8 References  on  Tests 

4.9  Related  Reports 

5.  Instrumentation 

5.  1 Surface  Pressure  Measurements 

5.  1.  2 Pressure  Orifices  on 

Fuselage.  Location  and 
Number 

5.1.4  Geometry  of  Orifices 

5.1.5  Type  of  Pressure  Transducer 
and  Scanning  Devices  Used. 
Indicate  Range  and  Accuracy 

5.  2 Force  Measurements 

5.  2.  1 Type  and  Location  of 
Balance 

5.  2.  2 Forces  and  Moments  that 

Can  be  Measured.  Maximum 
Loads  and  Accuracy 

5.  2.  3 Forces  and  Moments  on 
Components. 

Type  and  Location  of 
Balance 

Maximum  Loads  and 
Accuracy. 

5. 4 Surface  Flow  Visualization 

5.  4.  1 Indicate  Method  Used  to 
Determine 


- Streamline  pattern 

- Boundary -layer  transition 

6.  Data 

6.  1 Accuracy 

6.  1.  1 Pressure  Coefficients 

6.1.2  Aerodynamic  Coefficients 
6.1.4  Repeatability 

6.  2 Wall  Interference  Corrections 


^*3 


2 2 

area:  cross  section  S = IT  I)  /4  = 113.09  cm 
for  Run  No.  130  - 147,  163  - 165 
cross  section  S = 112.81  cm 
for  Run  No.  89  - 100  2 

base  area:  Sg  = 7.  54  cm 

length:  reference  length  L = 80  cm 

[11)  - [15) 

[11]  - [15] 


see  Fig.  2-2  and  Table  2-2,  2-3 


0. 2 mm  in  diameter 

CEC  differential  pressure  transducers 
± 5 and  ± 10  psid;  Scanivalve  Type  MJ  48 
accuracy  ± 0.3$  FS 


TASK  1.25  MK  IV  internal  balance 
position  see  Fig.  2-3  (Run  No.  130  - 147) 

axial  force;  340  N;  1 $ FS 


Fore  body  axial  force  (Run  No.  89  - 100) 

normal-force  spring  element,  internally  mounted 
(see:  Fig.  2-4) 

50  N;  ± 0.  02  N 


a Titanium  dioxyd  - oil  suspension  is  sprayed  over 
the  black  painted  model.  Then  the  model  is  exposed 
for  * 10s  to  the  flow  of  a Free-Jet- Blow- Down- 
Facility  of  0.  75  m x 0.75  m test-section  size.  This 
facility  is  different  from  that  described  in  3. 


± 1 $ assuming  worst  possible  combination  of  errors 
including  an  error  of  A Ma  = ± 0.002,  evaluated  at 
Maoo  = 0.8  and  max.  c 
± 0.  5 $ 

within  1 $,  compare  Run  No.  10  and  163; 
see  Ref.  [11 J 

standard  wall  corrections  were  not  applied  to  these 
tests; 


<53= 


6.  2.  5 Reference  on  Wall- 

Interference  Corrections 


[5],  [6),  [14|,  (15) 


t:-5 


v 


l 


i 

L 


6.  3 Data  Presentation 


6.  3.  1 Aerodynamic  Coefficients 

6.  3.  2 Surface  Pressure 
Coefficients 

6.3.3  Flow  Conditions  for 

- Aerodynamic  Coefficient  data 
and  Pressure  data 


Run  No.  130  - 147:  axial  force,  base  drag 

corrected  drag  of  complete  body 
Run  No.  89  - 100:  fore  body  axial  force,  internal 
pressure  force,  "forebody"  drag 

Table  2-8,  2-10 

Fig.  2-5,  2-6,  2-7,  2-8,  2-9  and  Table  2-4,  2-5, 
2-6,  2-7,  2-9,  2-10 

Table  2-1 


6.3.6  Wall  Interference 

Corrections  Included? 

6.  3.  7 Aeroelastic  Corrections 
Included  ? 

6.3.8  Other  Corrections? 

6.3.9  Additional  Remarks 


No,  but  see  Fig.  2-14,  2-15,  2-16,  2-17,  2-18 
No 

see  Ref.  [14 1,  [15] 

No 


6.  4 Were  Tests  Carried  Out  in  Different 
Facilities  on  the  Current  Model? 

If  so.  What  Facilities.  Are  Data 
Included  in  Present  Data  Base-5 


It  is  planned,  to  rebuild  the  current  model  for 
tests  in  AEDC  4 T and/or  16T. 

Contact:  E.R.  Thompson,  Arnold  Air  Force  Base, 
Tullahoma,  Tenn.  37  389 
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8.  List  of  Symbols 

c = (p  - p )/q 
p ^oo  ,noo 

c . = (p.  - p )/q 

pi  *i  r oo  ' co 

c = (p  - p ) / q 
pw  *w  ^oo  ' oo 

Cvr  - X/q^-  S 

Vco'~B'Moo 


B 


corr 


D 

DP 

L 

l 

Ma 

P 

q 

Re, 


S * rr  D /4 


V 

T 

X 


surface  pressure  coefficient  on  body  shape 
internal  pressure  coefficient  in  the  model 
surface  pressure  coefficient  on  top  test  section  wall 
measured  axial  force  coefficient 
base  drag  coefficient 

corrected  axial  force  coefficient  either  by  base  drag  or  by  internal 

pressure  drag 

body  diameter  (=  12  cm) 

measured  value  of  surface  pressure  (Volt) 

theoretical  body  length  (=  80  cm) 

width  of  carborundum  strips  (mm) 
free  stream  Mach  number 

pressure 

dynamic  pressure 

Reynolds  number  based  on  theoretical  body  length 

2 

body  face  area  (=  113,09  or  112.81  cm  Phase  2 or  3 resp.  ) 

2 

base  area  (-  7.  54  cm  ) 
temperature  (K) 
axial  force 

axial  coordinate  from  apex  (cm) 
angle  of  attack 

side  wall  boundary  layer  thickness  (pitot  pressure  = 0,999  pQ ) 


±. 


6 


stagnation  condition 
free  stream 
in  the  model 


on  the  wall 
model  base 


Table:  2-1  Flow  Conditions  Included  in  DATA  BASE  (MBB-Body-of-Revolution  No.  3) 


0.8  empty 
0.  8 Shape  3 


0.  5 

0.6 

0.8 

0.85  0.90  0.95  0.98  1.05  1.10  1.20 

164 

13 

11 

10(163) 

7 6 5 4 3 2 1 

165 

8 

14 

12 

9 

15 

16 

17 

18  19 

24 

23 

22 

21  20 

144 

139 

134 

138 

143 

140 

133 

137 

142 

141 

135 

136 

131 

130 

132 

146 

145 

147 

5.0 

8.0 

10.0 

14.0 

89 

90 

91 

92 

97 

98 

99 

100 

fixed  (180K) 


fixed  (180K) 


fixed  (180K) 


fixed  (150K) 


t88t 

point 

x/l 

nominal 

value 

actual 

value 

Apex 

0 

( m m ) 

0.0 

(mm) 

0.0 

1 

0.025 

20.0 

20.78 

2 

0.075 

60.0 

60.58 

3 

0.125 

100.0 

100.40 

4 

0.175 

140.0 

140.40 

5 

0.2125 

170.0 

170.28 

6 

0.25 

200.0 

200.06 

7 

0.2675 

230.0 

230.18 

8 

0.325 

260.0 

260.28. 

9 

0.3625 

290.0 

290.28 

10 

0.4 

320.0 

320.27 

11 

0.4375 

350.0 

350.30 

12 

0.475 

380.0 

380.27 

junction 

0.5 

400.0 

400.30 

Table  2-  2 : Position  of  Pressure  Orifices 
Forebody 


Controll  orifices  on  lower  surface 


0.2075 

0.75625 


test 

x>nomiru 

l actual  value  (mm) 

point 

x/1 

value 

Shape  l 

Shape  2 

Shape  3 

Shape  4 

Stiape  5 

junction 

400.0 

400.30 

400.30 

400.30 

400.30 

400.30 

13 

0.525 

420.0 

420.20 

420.30 

420.18 

420.28 

420.70 

14 

0.575 

460.0 

460.30 

460.30 

460.34 

461.26 

460.50 

15 

0.6125 

490.0 

490.30 

490.30 

490.34 

490.30 

490.50 

16 

0.64375 

515.0 

515.18 

515.18 

515.36 

515.31 

515.70 

17 

0.675 

540.0 

540.24 

540.30 

540.32 

540.30 

540.50 

18 

0.7 

560.0 

560,32 

560.34 

560.60 

560.20 

560.30 

19 

0.71875 

575.0 

575.50 

575.34 

575.36 

575.30 

575.40 

20 

0.7375 

590.0 

590.30 

590.36 

590.42 

590.28 

590.30 

21 

0.75625 

605.0 

605.18 

605.30 

605.51 

605.26 

605.50 

22 

0.775 

620.0 

620,22 

620.90 

620.56 

620.26 

620.60 

23 

0.79375 

635.0 

635.20 

635.30 

635.36 

635.26 

635.60 

24 

0.80625 

645.0 

645.37 

645.14 

645.42 

645.24 

645.30 

25 

0.81875 

555.0 

655.H 

655.22 

655.38 

655.00 

655.40 

26 

0.83125 

665.0 

665.32 

665.20 

665.29 

664.98 

665.80 

27 

0.84375 

675.0 

675.06 

675.10 

675.12 

674 .80 

675.40 

28 

0.85625 

685.0 

685.16 

685.02 

685.10 

684.96 

685.70 

29 

0.86875 

695.0 

694.86 

694.96 

695.18 

694.90 

695.4-0 

30 

0.88125 

705.0 

704.84 

704.92 

705.06 

704.82 

705.30 

31 

0.89375 

715.0 

7H.92 

714.88 

715.07 

714.84 

715.20 

32 

0.90625 

725.0 

724.82 

724.92 

724.96 

724.78 

725.10 

33 

0.91875 

735.0 

734.66 

734.82 

734.88 

734  . 84 

734.90 

34 

0.93125 

745.0 

744.76 

744.76 

744.60 

744.55 

35 

0.94375 

755.0 

754.60 

754.58 

754.30 

36 

0.95625 

765.0 

764.42 

764.10 

37 

0.96875 

775.0 

774.1 

position  of  shape  end 

758.51 

768.96 

774.20 

779.36 

785.03 

Table  2-3  : Position  of  Pressure 

Orifices,  Aftbody  (1  to  5) 


Measurements  on  MBB-Body-of-Revolution 
Body  No.  3 


Position  of  body  static  pressure 


2. 

08 

6.06 

10. 

04 

14. 

04 

17. 

03 

35. 

03 

38.03 

42. 

02 

46. 

03 

49. 

03 

60. 

55 

62.06 

63. 

54 

64. 

54 

65. 

54 

71. 

51 

7 2.  50 

73. 

49 

74. 

48 

75. 

46 

60. 

55 

65.  54 

Constants  & calibration: 

Reference  area  S = 113.094 


orifices  rel.  to  model  apex  (cm) 


20. 

01 

23. 0 2 

CO 

CM 

03 

29. 

03 

32. 

03 

51. 

54 

54.  03 

56. 

06 

57. 

54 

59. 

04 

66. 

, 53 

67.  51 

68. 

51 

69. 

52 

70. 

51 

0. 

00 

0.00 

2. 

08 

14. 

04 

23. 

02 

2 


Chord  length  L =80  cm 

Cal.  of  pressure  pickup  EP  = 24.71  mm  Hg/Volt 

Cal.  of  chord  force  elem.  EX  = 0.  183  kp/Volt 


Table  2-4.  Calibration  and  Geometrical  Data,  Test  Phase  1 


Run  No.  1 Ma  = 1.20  Run  No.  2 Ma  = 1.10  Run  No.  3 Ma  = 1.05  Run  No.  4 Ma  = 0.98 
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Table  2-5:  Pressure  Data  (Run  1 to  24),  Test  Phase 


Run  No.  5 Ha  = 0.95  Run  No.  6 Ma  = 0.90  Run  No.  7 Ma  = 0.8  5 Run  No.  8 Ma 
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Table  2-5  : (Continued) 


RunNo.  9 Ma  = 0.85  Run  No.  10  Ma  = 0.80  Run  No.  11  Ma  = 0.6  RunNo.  12  Ma 


CM  1 


OCOO-'Ol^OCO^^ODff'-T-Om-CO 
-®O'MOff®N-lAMNNNN00ir 
moo  — — — — — — OOOOOOOOO  — — — — c\g_  — — OOOO  — --*  — — — -‘VT'O  — c\jm 


— cm  — — co.©  — — — mco.Okf'^r^  — — r-oti/'ccM-C'O-OrM-* 

O''O<DCD©tfMnBONINNN®mO-^-^''lf'OOO^ir''l-»OSOC0-0®NO(J‘0'(y 
ffl/IN^S«CB<|^«<ON<NH)^ff-<^COONNI>  rfN^Olf'OiNOO-<NNlAi*H<lN'9 


Table  2-5  : (Continued) 


Run  No.  13  Ma  = 0.5  Run  No.  14  Ma  = 0.5  Run  No.  15  Ma  = 0.5  Run  No.  16 
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Table  2-  5 : (Continued) 


C2-13 


RunNo.  21  Ma  = 0.85  Run  No.  22  Ma  = 0.80  RunHo.  23  Ma  = 0.60  RunNo.  24 
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Table  2-5  : (C oncluded) 


CMS 


Measurements  on  MBB-Rody-of -Revolution 
Body  No.  3 


Position  of  body  static  pressure 


2. 

08 

6. 

06 

10.  04 

14. 

04 

17. 

03 

3 5. 

03 

38. 

03 

42.  02 

46. 

03 

49. 

03 

60. 

55 

62. 

06 

63.  54 

64. 

54 

65. 

54 

71. 

51 

72. 

50 

73.  49 

74. 

48 

75. 

46 

60. 

55 

65. 

54 

4.  00 

8. 

00 

12. 

00 

orifices  re!,  to  model  apex  [cm| 


20. 

01 

23. 

02 

26. 

03 

29. 

03 

32. 

03 

51. 

54 

54. 

03 

56. 

06 

57. 

54 

59. 

04 

66. 

53 

67. 

51 

68. 

51 

69. 

52 

70. 

51 

0. 

0 

0. 

0 

2. 

08 

14. 

04 

23. 

02 

0.0 


Constants  & calibration: 
Reference  area  S 

Base  area  S 

B 

Chord  length  L 

Cal  of  pressure  pickup 
Cal  of  chord  force  elem. 


113. 094  cm^ 

„ , . 2 
7.  54  cm 

80  cm 

EP  = 22.02  mm  Hg/Volt 
EX  = 0.  184  kp/Volt 


Table  2-ti:  Calibration  and  Geometrical  Data,  Test  Phase  2 


x/l 

OP 

CP 

I 

0.026 

1.511 

0.41570 

2 

0.076 

0.562 

0.17907 

3 

0.125 

-0.018 

0.03425 

4 

0.175 

-0.371 

-0.053  95 

5 

0.213 

-0.529 

-0.09343 

0.250 

-0.610 

-0.11377 

7 

C.  208 

-0.643 

-0.12191 

8 

0.325 

-0.604 

-0.11227 

9 

0.363 

-0.566 

-0.10282 

10 

0.400 

-0.  512 

-0.  08  930 

11 

0.430 

-0.420 

-0.06627 

1? 

0.475 

-0.299 

-0.  03  6 04 

13 

0.525 

-0.263 

-0.02  704 

14 

0.575 

-0.262 

-0.  02679 

15 

0.613 

-0.277 

-0.  03053 

16 

0.644 

-0.  310 

-0.  03  084 

17 

0.675 

-0.366 

-0.  052  05 

18 

0.701 

-0.450 

-0.07303 

19 

0.719 

-0.581 

-0.  10666 

20 

0.  748 

-0.742 

-0.  14  706 

21 

0.757 

-0.840 

-0.1  734  7 

22 

0.  776 

- 0. 944 

-0.  19754 

23 

0.  794 

-1.00? 

-0.21224 

24 

0.807 

-1.012 

-0.21469 

25 

0.019 

— C.  991 

-0.20943 

26 

0.832 

-0.938 

-0.  19621 

21 

0.844 

-0.029 

-0. 16890 

2 8 

0.  856 

-0.69? 

-0.13467 

29 

0.869 

- C.  493 

-0.  084  77 

30 

0.481 

-0.763 

-0.  02715 

31 

0.  894 

-0.000 

0.  03671 

3? 

0.906 

0.2  31 

0. 09655 

34 

0.919 

0.423 

0.14459 

?4 

0.931 

0.531 

0.17150 

35 

0.943 

0.5  74 

0.18229 

36 

O.C 

0.614 

0.  19224 

37 

0.0 

0.613 

0.  191  94 

48 

0.026 

1.527 

0.42019 

39 

0.175 

-0.374 

-0.  054  70 

40 

0.200 

-0.64? 

-0. 12166 

41 

0.757 

-0.846 

-0.  17250 

4? 

0.019 

-1.016 

-0.21491 

4 * 

0.050 

0.992 

0.2  863  3 

44 

0.100 

C.251 

0.10133 

45 

0.150 

-0.214 

-0.  01465 

46 

0.0 

0.61? 

0.19120 

X/l 

DP 

CP 

1 

C.C26 

1.791 

0.48140 

2 

0.076 

0.015 

0.24021 

3 

0.125 

C.  195 

0.  086  94 

4 

0.175 

-0.200 

-0.01075 

5 

C.213 

-0.392 

-0.06828 

6 

0.250 

-0.508 

-0. 08699 

7 

0.288 

-C.560 

-0.  101  81 

8 

0.325 

-0.54  0 

-0. 09699 

9 

0.363 

-0.53? 

-0. 09301 

10 

0.400 

-0.499 

-0.  00486 

1 1 

0.438 

- C. 408 

-0.06231 

1? 

0.475 

-0.292 

-0. 03361 

13 

0.525 

-0.269 

-0.  02  645 

14 

0.575 

-0.253 

-0.  02  395 

15 

0.613 

-0.265 

-0.02  694 

16 

0.644 

-0.302 

-0.  03613 

17 

0.675 

-0.357 

-0.  04978 

10 

0.  701 

-0.444 

-0.07135 

19 

0.719 

-0.583 

-0. 10688 

20 

0.730 

-0.764 

-0.  16081 

21 

0.  757 

-0.809 

-0.1  81  85 

22 

0.  776 

-1.016 

-0.21336 

23 

0.794 

-l.lll 

-0.23703 

24 

C.  807 

-1.145 

-0.24546 

25 

r.819 

-1.156 

-0.24034 

26 

0.832 

-1.136 

-0.24332 

27 

0.044 

-1.060 

-0.22394 

20 

0.  066 

-0.  956 

-0.  19066 

29 

0.  869 

-0.771 

-0.  1 5281 

30 

0.081 

-0.56? 

-0.  09042 

31 

0.  094 

-0.283 

-0.03161 

32 

0.906 

-0.001 

0.  03  84  7 

33 

0.O19 

0.261 

0. 10358 

34 

0.931 

0.447 

0.  14985 

35 

0.543 

0.541 

0.  1 7326 

36 

0.0 

0.595 

0.  1 8669 

37 

c.r 

0.694 

0.  18654 

30 

C.026 

1.274 

0.35574 

■*9 

0.175 

-0.531 

-0.  09  344 

40 

0.208 

-0.  709 

-0.  1 3 77 ? 

41 

0.  757 
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Table  2-7  : Pressure  Data  (Run  130  to  147  , and  163  to  165), 
Test  Phase  2 
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Table  2-7  : (Concludec1) 


C2-2I 


Table:  2-8  Drag  Data  for  Complete  Model  (Shape  3)  at 
Zero  Incidence  (Test  Phase  2) 


mam 

mm 

a 

Ma 

po 

CX  CB 

^"Xcorr 

0 

0,8 

300 

0,  06  23  -0,0128 

0,0751 

133 

0 

0,80 

73  5 

0,  0531  - 0,  0133 

0,  0664 

137 

0 

0,  85 

735 

0,0541  -0,0129 

0,  067 

140 

0 

0,  60 

735 

0,0536  -0,0135 

0,0671 

143 

0 

0,  50 

735 

0,  0555  - 0,  0135 

0,  0690 

145 

0 

0,80 

1152 

0,0493  -0,0140 

0,0633 

163 

0 

0,804 

734 

0,0503  -0,0134 

0,  0637 

■ 


MEASUREMENTS  O N MPB-iuDY-lF-R E V 9LUT I CN 
POSITION  OF  WALL  STATIC  PRESSURE  FEL.  TO  NOEEL  APEX 


XR«  (CM) 


-20.70 

-18.  34 

-15.93 

-6.32 

-3.  93 

-1  .37 

5.45 

10.  5« 

13.16 

22.53 

25. 07 

27.57 

7 6.89 

49.37 

41.86 

51.31 

53.7  0 

56.27 

65.59 

68.11 

70.54 

79.94 

8 2.48 

84. 94 

CONSTANTS 

F.  CALI3FATI0N 

REFERENCE 

AREA 

S * 

112.81 

CM*  *2 

CHORD  LEN 

tth 

L = 

80. CO 

C" 

CAL. OF  PRESS. TR0. 

AP  = 

93.25 

MMwS/VOLT 

CAL. OF  CHORD  FORCE  AX  = 0.5868  VOLT/KP 


Table  2-9  : Calibration  and  Geometrical  Data,  Test  Phase  3 


4 


ME  AStJREMF  NT  S CK  MflR-3O0Y-3F-P E VOLUT I ON 


RESULTS  RUN  NO  89 


A ) FORCE  ME  A SURF  MT  S.  CX  CXC3RR  CPI 


MA  REL 


0.0 


0.0 


O.flOOSO  0.552F  07 
0 • 800  SO  0.552F  07 


H)  STATIC  WALL  PRFSSuRt 


X/L 

CPWAL1 

-0.2587 

0.00*9 

-0.229? 

0.0018 

-0. 1901 

0.0021 

-0.0790 

0.005* 

-0.0*79 

0.0029 

-0.0171 

0.0060 

0.0731 

0.0028 

0.1322 

0.00*7 

0. 16*5 

0.0003 

0.2016 

0.0039 

0.313* 

-0.0008 

0. 3**6 

0.0171 

0. *61 0 

0.0115 

0.*921 

0.0066 

0.523? 

-0.0020 

0.6*1* 

0.0059 

0.6712 

0.0061 

0.703* 

0.0163 

0.8199 

0.0165 

0.851* 

0. Cl  2 1 

0.8817 

0.01** 

0.9992 

0.0160 

1.0310 

0.0156 

1.0617 

0.0113 

AVERAGE  CPA  * 0.00788  AVARAGE  SCATTER  AS  * 0.00606 


Table  2- 10  : Force  and  Pressure  Data,  Test  Phase  3 (Run  89  to  100) 


MEASUREMENTS  ON  IBH-tODY-  3E-RE  VOL  JTJ 0 J 
RESULTS  R'JN  NO  90 

REL 

0.8I7E  07 
0.R1JE  07 

HI  STATIC  WALL  PRESSURE 


X/L 

CPWAl  1 

-0.2587 

0.00C6 

-0.2292 

-0.0003 

-0. 1991 

-0.0006 

-0.0790 

0.0031 

-0.0*79 

-0.0018 

-0.0171 

0 .00*6 

0.0731 

-0.0018 

Oi 132? 

0.002* 

0. 16*5 

-0.0037 

0.2816 

-0.0025 

0.313* 

-0.0116 

0. 3**6 

0.0123 

0 • *6 10 

0.0100 

0. *9?1 

0.0026 

0.5232 

0.0037 

0.6*1* 

0.0070 

0.6712 

0.00*1 

0.703* 

0.0189 

0. 8199 

0.0100 

0.851* 

0.0016 

0.8817 

0.000? 

0.999? 

0.013* 

1.0310 

0.012* 

1.0617 

0.0087 

AVERAGE  CPA  « O.OOAM  AVARAGE  SCATTER  AS  ■ O.C067* 


A)  FORCE  MEASURFMTS.  CX 

CXC1f>K 

CPI 

HA 

0.0 

C. 80019 

0.0 

D.7998H 

Table  2-10  : (Continued) 


C 2-23 


MEASUREMENTS  IN  MP  H-MQOY-OF -R  E VULUT  I LN 


RESULTS 

RUN  NO  91 

A ) FORCE 

MFASUREMTS.  CX 

CXCORH 

CPI 

MA 

REL 

0.0 

O.POCSC 

0.99SF 

07 

0.0 

0.R0050 

0.994F 

07 

H ) STATIC  WALL  PRESSURE 


X/L 

f.PWALi 

-0.2687 

O.COOf 

-0.2292 

-0.0026 

-0.1991 

0.0005 

-0.0790 

0.002R 

-0.0479 

-0.0079 

-0.0171 

0.00  76 

0.0731 

-0.CC34 

0.132? 

-0.0007 

0.1645 

-Q.0C82 

0. 2816 

-0.0073 

0.3134 

-0.0129 

0. 3446 

0.0076 

0. 461 C 

0.C148 

0.4921 

0.004? 

0.523? 

0.0005 

0.6414 

0.0029 

0.671? 

0.0025 

0.7034 

0.0191 

0.8199 

0.0086 

0. 8614 

0.0C15 

0.8817 

0.0116 

0.999? 

0.0106 

1.0310 

0.01 30 

1.0617 

0.0086 

AVFRAGE  CPA  * 0.00341  AVARAGE  SCATTER  AS  = 0.00769 


Table  2-10:  (Continued) 


MEASUREMENTS  ON  MH6-BUCY- 3f-F  EVJLUT ION 
RESULTS  RUN  NO  9? 

REl 

C.134?  OR 
P • 1 36F  OR 


A)  FORCE  MFASUREMTS.  CX 


0.0 

0.0 


0.8C003 

0.80066 


B ) STATIC  WALL  PRESSURE 


X/L 

CPWAL 

-0. 2587 

-0.0063 

-0.229? 

-0.0059 

-0. 1991 

-0.0038 

-0.0790 

0.0009 

-0.0470 

-0.0076 

-0.0171 

0.0039 

0.0731 

-0.0061 

0.132? 

-C. 0056 

0.1645 

-0.0140 

0.2816 

-0.0090 

0.3134 

-0.0154 

0. 3446 

0.0104 

0.4610 

0.01 3? 

0.4971 

0.001  1 

0.523? 

0. 0020 

0.6414 

-0.0034 

0.6717 

0.0005 

0.7034 

0.0179 

0.8199 

0.0060 

0.8514 

0.0028 

0. 881 7 

0.0092 

0.999? 

0.0137 

1.0310 

0.0084 

1.0617 

0.0054 

AVERAGE  CPA  - 0.00075  A VAH  A('*F  SCATTER  AS  * 0.0OR74 


— r sp- 


Table  2- 1 0 :(Continued) 


MEASUREMENTS  )N  MFB-HHOY-  )F-REVTLUTIf N 


RESULTS  RUN  Nil  97 


A)  FORCE  ME  ASURF  MTS.  CX  CXCORR  CPI 


MA 


-0.07205 
-0 • C 7209 


-0.04295 

-0.04290 


-0.029H 

-0.02919 


0.801 4? 
0.  001  26 


til  SI  AT  IC  WALL  PRESSURE 


REL 

0.540E  07 
C. 54nE  07 


X/L 

CPWALI 

-0.2587 

0.0080 

-0.2292 

0.0050 

-0. 1991 

0.0047 

-0.0790 

0.0100 

-0.0470 

0.0068 

-0.0171 

0.0108 

0.0731 

0.0041 

0.1322 

0.0091 

0. 1645 

0.0023 

0.2016 

0.0053 

0. 3134 

-0.C071 

0. 3446 

0.0269 

0.4610 

0.0126 

0.4921 

0.0073 

0.5232 

0.0005 

0.6414 

0.0050 

0.6712 

0.0042 

0.7034 

0.0071 

0.8199 

0.C069 

0.8514 

0.0008 

0.0817 

0.0083 

0.9992 

0.0099 

1.0310 

0.0094 

1.0617 

0.0066 

AVERAGE  CPA  = 0.00714  A VARAGF  SC  A T T 6 R AS  * 0.00592 

Table  2-10  : (Continued) 


MEASUREMENTS  ON  MR B-BPOV-OF-RE VOLOT lUN 


RESULTS  RUN  NO  9fl 


A) 

FORCE  MEASUREMTS.  CX 

CXC1RR 

CPI 

M A 

-0.06688 

-0.03619 

-0.C307C 

0.801  11 

-0.06699 

-0.03639 

-0.03060 

0.80080 

8) 

static  wall  pressure 

RFL 

0.R25F  07 
0.824?  07 


X/L 

-0.2587 
-0.2292 
-0. 1991 
-0.0790 
-0.0479 
-0.0171 
0.0731 
0. 1322 

0.1545 
0.2016 
0.3134 
0. 3444 
0 • 4 6 1 C 
0.4921 
0.5232 
0.4414 
0.5712 
0.7034 

0.8190 
0. 8514 
0.8817 
0.9992 
1.0310 
1.0617 


CPWALL 

0.0030 

0.0000 

0.0064 

0.0080 

0.0035 

0.0129 

0.0024 

0.0037 

0.0027 

0.0042 

-0.0135 

0.0317 

0.0102 

0.0053 

0.0002 

0.0006 

0.0020 

0.0068 

0.0043 

-0.0021 

0.0042 

0.0070 

0.0069 

0.0035 


AVFRAGE  CPA  « 0.00503 


AVARAGE  SCATTER  AS  » 3.00756 


Table  2-10  : (Continued) 


( :-:s 


**  ASUREHE  »T  » JN  )CV-ilF-^c  VUUTirN 

RESULTS  RUN  NO  99 

A»  FORCE  HE  AS  JRF  MT  >.  CX  CXC'JRR  C°I 


-0  • 06?  90 
-0.06300 


91  STATIC  WALL  PRESSURE 


-0.011?? 

-0.C1293 


-C.0?96« 

-0,91007 


0.80014 

O.R0050 


C.IOOE  OR 
0.1C*E  OR 


-0,?5R7 

-0.??9? 


-0.C004 

-0.0C1R 


-0. 1991 

0.0041 

-0.C79 r 

0.0011 

— 0 , 0479 

O.OGOfe 

-0.0171 

0.0104 

0.0  711 

0.CP1 1 

0. 1 122 

0.GC13 

0. 164  5 

0.C006 

0.2016 

-0.0C19 

0.  31  34 

-O.f 159 

0. 3446 

O.C?29 

0.4610 

0 .0 1 ? R 

0.4921 

0.0079 

0.521? 

-0.0G65 

0.6414 

-0.0004 

0.671? 

O.OCOl 

0.  7014 

0.0154 

O.019Q 

0.C029 

0.0514 

-0.CC28 

0.091 7 

0.C060 

0.99Q? 

O . 0060 

1.0310 

0.0C75 

1.061 7 

0.00 18 

AVCRAG6  CPA  = 0.00316 


AVARAGE  SCATTER  AS  = 0.00771 


Table  2- 10:  (Continued' 


MEASUREMENTS  ON  MBB-BQCY-OF-RF VOLUTION 
RESULTS  RIJN  NO  100 

A)  FORCE  NEASIIREMTS.  CX  CXCORR  CPI 


-0.05710 

-0.05681 


0)  STATIC  WALL  PRESSURE 


-0.02794 

-0.02806 


CPWALL 


-0.02924 

-0.02877 


0.00050 

0.80065 


REL 


0.140E  08 
0.140E  08 


-0.25R7 

-0.0045 

-0 . 2?9? 

-0.0098 

-0.1991 

0.0036 

-0. C 790 

0.0027 

-0.0479 

-0.0040 

-0.0171 

0.010? 

0.0711 

-0.0033 

0. 1 3?2 

-0.0102 

0. 1645 

-0.0047 

0.2816 

-0.0027 

0.3114 

-0.0235 

0. 3446 

0.0259 

0.4610 

0.0157 

0.4921 

0.0041 

0.5232 

0.0035 

0.6414 

-0.0052 

0.6712 

-0.0053 

0. 7034 

0.0138 

0.0199 

0.0006 

0.8514 

-0.0054 

0.  081  7 

0.0033 

0.999? 

0.0055 

1.0110 

0.0047 

1.0617 

0.0001 

4VEMGF  CPA  » 0.00066 


AVARAGE  SCATTER  AS  ■ 0.00905 


Table  2-10:  (Concluded) 


t 


FOREBODY 


= 0 x,  = 0.SL 


yv  = avx3.bvx2»cvx 

Qv=yma./Xi3 
bv  = "3ymax^Xi 

C,  = 3ymai/xt 


L : theoretical  length  of 
bodies  = 800  nnm 


F ig.  2-  1 : Model 
a)  Analytical  Form 


AFT  BODY 


I 3*2*3  -x32-3*22) 


AF7B0DY 

X2  -values 

1 

0,5  L 

2 

0.625L 

3 

0,68751 

4 

0,750 

Geometry 


b)  Shape  of  Aftbody  1,  3,  and  5 

c)  Wetted  Surface  and  Cross  Section  Distribution 


53 123 


\ Gleichstrom-  Positions-  TASK 

\ motor  mit  Sconivalve  \ geber  DMS 
K Getriebe  ' : Waage 

l ' 4»eil«nanschluMen  \ 


Vorkorper 


Bill  *1  «75 


2-3  : Test  Setup  for  Complete  Model  with  Scanivalve,  TASK-Balance,  and  Sting 


- Internal  Pressure  p, 


Forebody 


Strain  Gage  Element 


Slot  (0,3mm) 


2-4  : Forebody  Drag  Measurement  Setup  (chord  force  balance) 


Shape  1 


Ma  = 0,80 


2-5  : Comparison  of  Pressure  Distribution  of  Shape  1, 
3,  and  5 at  Ma  - 0.8,  Zero  Angle  of  Attack,  and 
10  • 10(>  Chord  Reynolds  Number. 


•.  Pressure  Distribution  Shape  3 Fig.  2-9  : Pressure  Distribution  Shape 

Cp  (x/L;  Ma);  a = 0 c (x/L;  a);  Pq  = 735  mm  Hg 


( :-jn 


HECK  3 
M A 0. 50 


Fig.  2-10  : Oilflow  Picture  Shape  3;  Ma  = 0.  5;  a = 0 


Fig.  2-11:  Oilflow  Picture  Shape  3;  Ma  = 0.8;  a - 0 


HECK  3 
MA  0.85 


Fig.  2-12:  Oilflow  Picture  Shape  3;  Ma  = 0.85;  a = 0 


HECK  3 
MA  0.90 


Fig.  2-13  : Oilflow  Picture  Shape  3;  Ma  = 0.  90;  a - 0 


— *-o~Shope3  600 
ii  750 

- ♦ O - ii  1050 


Fig,  2-16;  Test-Section  Wall  Pressure, 
Averaged  over  all  Avavailable 
Pressure  Points 
cpa  (Ma:  pQ);  Shape  3 


Fig.  2- 17  : Test-Section  Wall  Pressure, 

Averaged  over  all  Available 

Pressure  Points 

c (Re,  ; Model);  Ma  = 0.6 
pa  L. 


Fig.  2- 18  : Test-Section  Wall  Pressure, 
Averaged  over  all  Available 
Pressure  Points 
c (Re  ; Model); Ma  = 0.8 


C 3-1 


3.  PRESSURE  DISTRIBUTION  DATA  FOR  A 10°  CONE-CYLINDER 
AT  ZERO  INCIDENCE  IN  THE  MACH  NUMBER  RANGE  0.91  TO  1.22 
submitted  by 

THE  HIGH  SPEED  AERODYNAMICS  LABORATORY  NAE/NRC 

The  10°  cone-cylinder  is  a model  conf iguration , that  has  become  more  or  less  a standard, 
when  determining  transonic  wind  tunnel  wall  interference  characteristics  at  Mach  numbers 
above,  but  close  to,  one.  It  is  also  believed  that  pressure  distribution  data  obtained 
on  a model  of  such  simple  geometry  will  be  useful  in  assessing  transonic  calculation 
methods  for  bodies  of  revolution.  The  submitted  data  were  obtained  as  part  of  a cali- 
bration program  for  the  NAE  5ft  x 5ft  wind  tunnel.  The  data  show  that  for  Mach  numbers 

above  one  the  bow  shock  is  effectively  eliminated  at  the  wall,  but  that  the  expansion 
wave  from  the  cone-cylinder  junction  is  reflected  as  a disturbance  on  the  model.  The 
pressure  distribution  data  up  to  this  reflected  disturbance  should  be  representative  of 
interference-free,  free  air  data. 


1 . General  Description 

1.1  Model  designation  or  name  NAE  calibration  model  T3 

1.2  Model  type  Cone-cylinder 

1.3  Design  requirements/conditions 

1.4  Additional  remarks 


2 . Model  Geometry 

2.1  Wing  data 

2.2  Body  data  (detail  description  of  Figure  3.1  10°  half-angle  cone  with  cylindric 

body  geometry)  a 1 afterbody,  overall  L/D  = 12 


3 . Wind  tunnel 

3.1  Designation 

3.2  Type  of  tunnel 

3.2.1  stagnation  pressure 

3.2.2  stagnation  temperature 

3.2.3  humidity/dew  point 

3.3  Test  section 

3.3.1  dimensions 

3.3.2  type  of  walls 


NAE  5-ftx  5-ft  trisonic  W/T 
Blowdown 

1.25  - 4.5  bars,  for  transonic  operations 
293°K,  max  drop  <5°  during  a run 
0.0002  kg  H 20/Kg  air 
Square 

1 . 32m  x 1 . 52m  x 4.8m 

perforated 
20.5%  porosity 

<(>  12,7mm  normal  holes  at  26.4mm  spacing 


3.4  Flow  field  (empty  test  section) 

3.4.1  reference  static  pressure 

3.4.2  flow  angularity 

3.4.3  Mach  number  distribution 

3.4.4  pressure  gradient 

3.4.5  turbulence/noise  level 

3.5  Additional  remarks 

3.6  References  on  wind  tunnel 
4.  Tests 


plenum  pressure,  for  transonic  operations 
~0.3°  rms  for  M >0.5 
Fig.  3.2 
Fig.  3.2 

free  stream  = 0.015  at  M<o=  0.8 

1 


4.1  Type  of  tests  Pressure  measurements 

4.2  Wing  span  or  Semispan  to  Tunnel  Width 

4.3  Flow  condition 

4.3.1  Angle  of  attack  0° 

4.3.2  Mach  No.  0.91-1.22 


4.3.3  Dynamic  pressure 

4.3.4  Reynolds  Number  ReD  = 4xlo<> 

4.3.5  Stagnation  temperature  T0  = 290  K 

4.4  Transition 

4.4.1  Free  or  fixed  Free 

4.5  Bending  or  torsion  under  load  None 

4.6  Were  different  sized  models  used  in  No 
wind  tunnel  investigation?  If  so, 
indicate  sizes 


• ■ -s 


* 


C3-: 


4.7  Areas  and  lengths  used  to  form 
coefficients 

4.8  References  on  tests  Ref. 2 

4.9  Related  reports  Ref. 3,  4,  5. 


5 . Instrumentation 

5.1  Surface  Pressure  Measurements 

5.1.1  Pressure  orifices  in  wing.  Loca- 
tion & No.  on  upper  & lower  surfaces 


5.1.2  Pressure  orifices  on  fuselage. 
Location  and  number 

5.1.4  Geometry  of  orifices 

5.1.5  Type  of  pressure  transducer  and 
scanning  devices  used.  Indicate 
range  and  accuracy 

5.2  Force  measurements 

5.3  Boundary  layer  and  flow-field 
measurements 

5.4  Surface  flow  visualization 

5.5  Skin  friction  measurements 

5.6  Other 

5.7  Additional  remarks 

5.8  References  on  instrumentation 


Figure  3.1 
1mm  ID 

Wafer  valves  with  25  psid  Statham  PM 
131  TC  transducers 

None 

None 

None 

None 

None 

None 

None 


6 . Data 

6.1  Accuracy 

6.1.1  Angle  of  attack  setting 

6.1.2  Free  stream  Mach  number: 
-setting 

-variation  during  one  pressure 

scan 

6.1.3  pressure  coefficients 

6.1.4  aerodynamic  " 

6.1.5  boundary  layer  quantities 

6.1.6  repeatability 

6.1.7  additional  remarks 


+0.02° 

±0.003 

±0.003 

AC  = 0.003  + 0.02 lc  I maximum  error 
P P 

AC  < ±0.007 
P 

None 


6.2  Wall  interference  corrections 

6.3  Presentation  of  data 

6.3.1  aerodynamic  coefficients 

6.3.2  surface  pressure  coefficients 

6.3.3  boundary  layer  quantities 

6.3.4  wall  interference  corrections 
included 

6.3.5  corrections  for  model  deflection 

6.3.6  empty  test  section  calibration 
taken  into  account 

6.3.7  other  corrections  included 

6.3.8  additional  remarks 

6.4  Were  tests  carried  out  in  different 
facilities  on  the  current  model. 

If  so,  what  facilities  ? Are  data 
included  in  present  data  base  7 

6.5  To  be  contacted  for  further  informa- 
tion on  tests 


No  corrections  applied 


Table  3.1  to  3.6,  Fig.  3.3 


No 


No 

Yes 

No 

Comparison  of  various  cone  data  at  M 


1 in  Fig. 
3.4 


L.H,  Ohman,  High  Speed  Aerodynamics  Laboratory 
NAE/NRC 
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speeds  J.A.S.,  August,  1959 
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AEDC-TR- 59- 12 , 1959. 


List  of  Symbols 


local  pressure  on  model 

plenum  chamber  pressure  = free  stream  static  pressure 
free  stream  stagnation  pressure 
free  stream  dynamic  pressure 

pressure  coefficient 

maximum  diameter  of  model 
length  of  model 
length  of  conical  nose 
free  stream  Mach  number 

axial  distance  from  apex  of  model  also  upstream 
distance  from  rear  seal  face  (exit)  of  transonic 
test  section. 

height  = width  of  transonic  test  section 
Reynolds  number  based  on  model  diameter  D 


0-4 


TABLE  3.1 


l<  UN  = 

3693,  MODI L 13, 

ROTATED 

0 DEGREES 

.,  AVTKAGE  MINT  =0.909 

sr 

X/D 

P/PO 

CP 

MINE 

PINE 

i 

0.400 

0 . 6 5 4 

0.  203 

0.910 

18.05 

2 

0.300 

0.644 

0.  1 74 

0.909 

18.08 

2 

0.800 

0.64  4 

0.  1 72 

0.909 

18.08 

2 

0.300 

0.644 

0.  1 74 

0.909 

18.08 

2 

0.300 

0.64  3 

0.  169 

0.909 

18.08 

3 

1 .200 

0.636 

0.  150 

D.909 

18.08 

4 

1 .600 

0.631 

0.  1 32 

0.908 

18.13 

5 

2.000 

.1.619 

0.101 

0.911 

18.08 

6 

2.400 

0.605 

0.  059 

0.909 

18.10 

/ 

2.800 

0.54  1 

-0. 124 

0.912 

18.05 

3 

/>  • 8 ‘3  b 

0. 329 

-0. 7 58 

0.909 

18.08 

9 

3.000 

0.357 

-0.671 

1.910 

18.05 

10 

3.200 

0.419 

-0. 491 

0.909 

18.08 

1 1 

3.600 

0.59  1 

0.023 

0.909 

18.08 

12 

4.000 

0.587 

0.004 

0.909 

18.08 

1 3 

4.400 

0.587 

0.00  3 

0.909 

18.08 

14 

4.800 

0.586 

0.002 

0.909 

18.08 

l 5 

6.200 

0.587 

0.002 

0.908 

18.13 

1 6 

5.600 

0.585 

0.002 

0.911 

18.08 

1 r 

6.000 

0.5  86 

0.002 

0.909 

18.10 

18 

6.400 

0.5  84 

0.002 

0.912 

18.05 

10 

6.800 

0 . -3  86 

0.002 

0.909 

18.08 

20 

7.200 

0.587 

0.006 

0.910 

18.05 

2 1 

7.600 

0.5  68 

0.00  7 

0.909 

18.08 

22 

8.000 

0.58  7 

0.004 

0.909 

18.08 

23 

8. 400 

0.587 

0.004 

0.909 

18.08 

24 

8.800 

0.587 

0.004 

0.909 

18.08 

25 

9.200 

0.58/ 

0.004 

0.909 

18.08 

26 

9.600 

0.5  85 

-0.005 

0.908 

18.13 

27 

10.000 

0.585 

0.002 

0.911 

18.08 

28 

10.400 

0.586 

0.003 

0.909 

18.10 

29 

10.800 

0.5  86 

0.007 

0.912 

18.05 

30 

11.200 

0.593 

0.022 

0.909 

18.08 

TABLE  3 . 2 

KtJN=_  3699,  MODEL  T3,  ROIAIEO  0 DEGREES,  AVERAGE  M INF  =0.  IB  4 


SI 

X/D 

P/PO 

CP 

MINE 

PINE 

l 

0.400 

0 . b 1 '♦ 

0.213 

0.904 

17.25 

2 

C.  300 

0.624 

0.187 

0.953 

17.27 

2 

0.800 

0.62  3 

C.  185 

0.  953 

17.27 

2 

0.800 

0.62  3 

0.137 

0.9b  A 

17.25 

2 

0.800 

0.622 

0.183 

0.954 

1 7.25 

3 

1 .200 

0.616 

0.  166 

0.954 

17.25 

4 

1 .600 

0.609 

0.148 

0.954 

17.25 

5 

2.000 

0.6  00 

0.123 

0.9*36 

17.27 

6 

2.400 

0.588 

0.087 

0.954 

17.27 

7 

2.0  00 

0.532 

-0.066 

0 . 9 b 6 

17.25 

8 

2.855 

0.324 

-0.660 

0.953 

17.27 

9 

3.0  00 

0.  350 

-0.584 

0.904 

1 7.25 

10 

3.200 

0.  390 

-0.473 

0.95  3 

17.27 

1 1 

3.600 

0.4  6? 

-0.261 

0.953 

17.27 

1 2 

4.000 

0 .571 

0.040 

0.954 

17.25 

1 3 

4.400 

0.3  70 

0.038 

0.954 

17.25 

1 4 

4.000 

0. 562 

0.016 

0.954 

17.25 

1 5 

5.200 

0.560 

0.010 

0.954 

17.25 

16 

5.600 

0.559 

C.008 

0.956 

17.27 

1 7 

6.000 

0.  ??? 

0. 006 

0.954 

17.27 

1 8 

6.40  0 

0.55  7 

0.004 

0.956 

17.25 

1 9 

6.80  0 

0.559 

0.004 

0.95  3 

1 7.27 

20 

7.200 

0.55  9 

0.006 

0.954 

17.25 

21 

7.600 

0.560 

0.006 

0.953 

17.27 

22 

8.000 

0.539 

0.004 

0.95  1 

17.27 

23 

8.400 

0.558 

C.003 

0.954 

17.25 

24 

H.HO0 

0.558 

0.004 

0.95  4 

17.25 

25 

9.  200 

0.55  8 

0.003 

0.954 

17.25 

26 

9.6U0 

0.55  8 

0.003 

0.954 

1 7.25 

27 

10.000 

0 • 5 5 6 

-0.001 

0.956 

17.27 

28 

10.400 

0.55  7 

0.001 

0.954 

17.27 

29 

lo.aoO 

0.55  1 

O.0.J4 

0.956 

17.25 

30 

1 1.200 

0.565 

0.021 

0.953 

17.27 
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TABLE  3 . 3 

RIJN  = 3691,  11)11  II,  ROTATED  0 DEGREES*  AVERAGE  MIMF  = 0,999 


ST 

X/D 

I’/PO 

CP 

MINF 

P INF 

1 

0.600 

0.615 

0.2  38 

1 .002 

16.30 

2 

0.800 

0.606 

0.212 

l .000 

16.30 

2 

0.800 

0 .606 

0.2  09 

0.999 

16.33 

2 

0.800 

0.606 

0.210 

1 .000 

16.  30 

2 

0.800 

0.605 

0.208 

l .000 

16.30 

3 

1 .200 

0.602 

0.  196 

0.993 

16.  33 

A 

1 .600 

0.596 

0.178 

1.000 

16.30 

5 

2.000 

0.588 

0.160 

0.999 

16.33 

6 

2.6  00 

0.577 

0.132 

t .000 

16.36 

7 

7.800 

0.533 

0.005 

0.996 

16.16 

8 

7.85  6 

0.  322 

-0.560 

0.999 

16.33 

9 

* .«)00 

0.  56  5 

-0.692 

1.002 

16.  10 

10 

3.7  00 

0.  380 

-0.600 

1.000 

16.  30 

1 1 

3.600 

0.6  33 

-0.259 

0.999 

16.33 

12 

6.000 

0.464 

-0.  1 73 

1 .000 

16.  30 

1 3 

6.600 

0.6  96 

-0.093 

1.000 

16.30 

1 A 

4 . 800 

0.555 

0.068 

0.99  8 

16.33 

1 S 

8.700 

0.855 

0.072 

1 .000 

16.  30 

16 

5.6  00 

0.551 

0.060 

0.999 

16.33 

l 7 

6.000 

0.562 

0.037 

l .000 

16.36 

18 

6.400 

0.538 

0.019 

0.996 

16.36 

1 9 

6.800 

0.533 

0.012 

0.999 

16.  33 

20 

7.200 

0.531 

0.009 

1.002 

16.30 

21 

7.600 

0.531 

0.009 

1.000 

16.30 

22 

3.000 

0.532 

0.008 

0.999 

16.33 

23 

8.600 

0.531 

0.008 

I .000 

16.30 

26 

8.800 

0.531 

0.008 

1 .000 

16.30 

25 

9.700 

0.533 

0.008 

0.998 

16.33 

26 

9.600 

0.531 

0.008 

1.000 

16.30 

27 

10.000 

C.  832 

0.008 

0.999 

16.3  3 

28 

10.600 

0.528 

-0.001 

1.000 

16.36 

29 

10.800 

0.533 

0.006 

0.996 

16.36 

30 

1 1 .200 

0.538 

0.026 

0.999 

16.33 

TABLE  3 . 4 


P UN  = 

3679,  MODEL  13. 

ROTATED 

0 DEGREES,  AVERAGE 

SI 

X/D 

P/PO 

CP 

MINF 

PINF 

1 

0.600 

0.589 

0.265 

1.056 

15.33 

2 

0.800 

0.585 

0.236 

1 .056 

15.33 

2 

0.800 

0.586 

0.236 

1.056 

15.33 

2 

0.800 

0.586 

0.237 

1.056 

15.33 

2 

0.800 

0.586 

0.232 

1.056 

15.33 

3 

1 .200 

0.581 

0.226 

1.056 

15.33 

4 

1 .600 

0.576 

0.21  1 

1.056 

15.33 

5 

2.000 

0.567 

0.190 

1.057 

15.  36 

6 

2.600 

0.558 

0.166 

1.056 

15.36 

7 

7.800 

0.521 

0.  069 

1.056 

15.36 

8 

7.856 

0.317 

-0. 662 

1.055 

15.36 

9 

3.000 

0.337 

-0.607 

1.056 

15.33 

10 

3.200 

0.  370 

-0. 372 

1.056 

15.33 

1 1 

3.600 

0.610 

-0.71 7 

1.056 

15.33 

1 2 

6.000 

0.632 

-0. 160 

1.056 

15.33 

13 

6.600 

0.659 

-0.091 

1.056 

15.33 

16 

6.800 

0.672 

-0.057 

1.056 

15.33 

15 

5.700 

0.677 

-0.058 

1.056 

15.33 

I 6 

5.600 

0.6  73 

-0.052 

1.057 

15.36 

l 7 

6.000 

0.695 

0.003 

1.056 

15.36 

1 8 

6.6  00 

0.566 

0.136 

1 .056 

15.36 

19 

6.800 

0.56  1 

0.120 

1 .055 

15.  36 

20 

7.700 

0.529 

0.090 

1.056 

15.33 

71 

7.600 

0.515 

0.056 

1.056 

15.33 

72 

8.000 

0.501 

0.01  8 

1 .056 

15.33 

23 

8.6  00 

0.689 

-0.012 

1.056 

15.33 

26 

8.800 

0.678 

-0.062 

1 .056 

15.33 

25 

9.200 

0.672 

-0.058 

1.056 

15.33 

26 

9.600 

0.6  78 

-0.061 

1.056 

15.33 

2 7 

10.000 

0.690 

-0.008 

1.057 

15.36 

28 

10.600 

0.697 

0.006 

1.056 

15.36 

29 

10.800 

0.69  7 

0.007 

1.056 

15.36 

30 

1 1 .200 

0.502 

0.018 

1.055 

15.36 

•»<r 


V 


r 
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TABLE  3 . 5 

RUN  = 

3680,  MODEL  13, 

MUTATED  0 

i DEGREES 

, AVf^AI] 

SI 

X/D 

P/PO 

CP 

MINF 

PINE 

1 

0.400 

0.53  7 

0.203 

1.122 

14.16 

2 

0.800 

0.536 

0.200 

1.  122 

14.16 

2 

0.800 

0.534 

0.  194 

1.121 

14.16 

2 

0.800 

0.537 

0.200 

1.12  1 

14.16 

2 

0.800 

0.535 

0.  197 

1.121 

14.16 

3 

1.200 

0.532 

0.  1 89 

1.121 

14.16 

4 

1 .600 

0.532 

0.  191 

1.122 

14.13 

5 

2.000 

0.533 

0.  191 

1.121 

14.16 

6 

2.4  00 

0.532 

0.  190 

1.122 

14.19 

/ 

2.800 

0.511 

0.  1 36 

1.121 

14.16 

8 

2.856 

0 . 112 

-0. 359 

1.121 

14.16 

9 

1.000 

0.133 

-0. 305 

1.122 

14.16 

10 

3.200 

0.  162 

-0.233 

1.122 

14.16 

1 1 

3.600 

0.400 

-0. 141 

1.121 

14.16 

12 

4.000 

0.420 

-0.090 

1.121 

14.16 

1 3 

4.400 

0.43  7 

-0.048 

1.121 

14.16 

14 

4.800 

0.443 

-0.033 

1.121 

14.16 

1 5 

5.200 

0.44  7 

-0.021 

1.122 

14.13 

16 

5.600 

0.44  5 

-0.029 

1.121 

14.16 

1 7 

6.000 

0.446 

-0.025 

1 . 122 

14.19 

1 8 

6.400 

0.446 

-0.025 

1.121 

14.16 

1 9 

6.800 

0.4  54 

-0.005 

1.121 

14.16 

20 

7.20  0 

0.439 

-0.040 

1.122 

14.16 

21 

7.600 

0.466 

0.0 

1.122 

14.16 

22 

8.000 

0.462 

0.014 

1.121 

14.16 

23 

8.400 

0.477 

0.050 

1.121 

14.16 

24 

8.800 

0.502 

0.115 

1.121 

14.16 

25 

9.200 

0.492 

0.090 

1.121 

14.16 

26 

9.600 

0.4  77 

0.053 

1.122 

14.13 

2 7 

10.000 

0.466 

0.023 

1.121 

14.16 

28 

10.400 

0.462 

0.015 

1.122 

14.19 

29 

10.800 

0.459 

0.006 

1.121 

14.16 

30 

1 1 .200 

0.449 

-0.018 

1.121 

14.16 

TABLE  3 . 6 

R UN  = 

3684,  MOOtl  13, 

ROTATED  0 DEGREES,  AVERAi 

SI 

X/D 

P/PO 

CP 

9 INF 

PINE 

1 

0.400 

0.471 

0.  168 

1.223 

12.44 

2 

0.800 

0.470 

0.167 

1.224 

12.44 

2 

0.800 

0.470 

0.167 

1.223 

12.44 

2 

0.800 

0.472 

0.  1 70 

1 .221 

12.44 

2 

0.800 

0.469 

0.  162 

1.221 

12.44 

3 

1 .200 

0.468 

0.  160 

1.221 

12.44 

4 

1 .600 

0.465 

0.155 

1.223 

12.41 

5 

2.000 

0.466 

0.155 

1.221 

12.44 

6 

2.400 

0.468 

0.160 

1 .222 

12.47 

7 

2.800 

0.461 

0.  142 

1.221 

12.44 

8 

2.856 

0.286 

-0.273 

1.223 

12.44 

9 

1.000 

0.  102 

-0.235 

1.223 

12.44 

10 

3.200 

0.  320 

-0.191 

1.224 

12.44 

1 1 

3.600 

0.351 

-0. 1 1 a 

1 .223 

12.44 

12 

4.000 

0.366 
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FIG  3.2  TYPICAL  SIDEWALL  PRESSURE  DISTRIBUTIONS  IN 
"EMPTY"  TEST  SECTION  AND  MODEL  LOCATIONS 


0-8 


FIG  3.3  PRESSURE  DISTRIBUTION  FOR  MODEL  T3 


THEORY  REF  3 
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FIG  3.4  PRESSURE  DISTRIBUTION  ON  THE  NOSE  SECTION 
OF  A 10°  SEMI-APEX  CONE-CYLINDER  AT  M=1.0 
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4.  ONERA  CALIBRATION  MODEL  C5 


4. 


1 


by 

X.  Vaucheret 


Office  National  dEtudes  et  de  Recherches  Aerospatiales 
92320  Chatillon  - France 


- Introduction 


A program  was  initiated  in  1969  by  ONERA  to  test  a series  of  similar  calibration  models  representa- 
tive of  a transport  aircraft,  in  various  American  and  European  transonic  wind-tunnels.  The  objective 
of  this  program  was  to  study  wall  interference.  In  relation  to  this  program,  blockage  effects  near 
Mach  number  one  were  separately  investigated  with  bodies  of  revolution  having  the  same  distributions 
of  cross  sectional  area  as  the  airplane  model.-. 

The  largest  body  of  revolution  tested  in  the  calibration  body  C5  for  which  data  obtained  in  the 
1 1 ft  NASA-Ames  wind  tunnel  are  presented  here.  The  data  obtained  for  the  calibration  body  C5 
in  the  largest  tunnels  used,  i.e.  16  ft  AEDC,  11  ft  NASA-Ames  and  6 ft  S2  MODANE  ONERA,  practically 
agree  within  the  data  scatter  at  all  Mach  numbers  up  to  one. 


4.2  - Data  set 

1 .  General  Description 

1.1.  Model  Designation 

1 . 2.  Model  Type 

1.3.  Design  Requirements/Conditions 

1.4.  Additional  Remarks 


ONERA  calibration  body  C5 
axijjymmetrical  body 

Comparison  of  transonic  wind-tunnels  near  Mach  1 

4 other  geometrically  similar  bodies  exist  and 
have  been  used  to  study  the  blockage  effect 


2.  Model  Geometry 

2.1.  Body  length 

2.2.  Base  diameter 
2.3*  Maximum  diameter 

°.4.  Diameter  of  cylindrical  parts 

2.5.  Fore  part 

2.6.  Model  coordinates 

2.7.  Fabrication  tolerances 

3.  Wind  Tunnel 

3.1.  Designation 

3.2.  Type  of  Tunnel 

3.3.  Test  Section 

3.3*1.  Shape  of  Test  Section 

3.3.2.  Size  of  Test  Section  (Width,  Height) 

3.3.3.  Type  of  Test  Section  Walls 

Treatment  of  Side  Wal]  Boundary  Layer 


1 . 0578  m 
0.08516  m 
0.15268  m 
0.1242  m 
ellipsoid 
see  table  1 
0.03  mm 

Ames  Research  Center  11  by  1 1 ft  transonic  wind  tunnel 
continuous-transonic  flow 

square 
11  x 11  ft 

baffled  slots-oper*  area  ratio  5.8  ^-constant  slot 
width  with  45°  "zee”  baffles  with  axis  of  bend 
normal  to  the  wall 

Sidewalls  diverged  0.19° 


3.4.  Flow  Field  (Empty  Test  Section) 

3.4.1.  Reference  Static  Pressure 

3.4.2.  Flow  Angularity 

3.4.3.  Mach  Number  Distribution 

3.4.4.  Pressure  Gradient 

3.4.5.  Turbulence/Noise  Level 

3.4.6.  Side  Wall  Boundary  Layer 

3.5.  Freest ream  Mach  Number 
3.5.1.  Range 

3.5.^.  Pressures  Used  to  Determine 
Mach  Number 


Plenum  chamber  pressure 
- 0.15°  at  M = 0.6 
see  3.5*4 


2.2 

* 

at 

H 

= 0.6 

2.8 

% 

at 

M 

= 0.7 

1.5 

* 

at 

M 

= 1.2 

0.3  to  1.4 

Settling  chamber  total  pressure  and  plenum  chamber 
pressure 


r 


C’4-2 


3.5.3*  Accuracy  of  Mach  Number 
Determination  (iM) 


3.5.4.  Maximum  Mach  Number  Variation 

in  x,  y,  z-Direction  (Empty  Tunnel) 


Maximum  Variation  of  Flow  Direction 

Maximum  Mach  Number  Variation 
During  a Run 

3.6.  Reynolds  Number  Range 

3.6.1.  Unit  Reynolds  Number 

3.6.2.  Means  of  Varying  Reynolds  Number 

3.7.  Temperature  Range  and  Dewpoint 

3.8.  Model  Attitudes 

3.8.1.  Angle  of  Attack,  Yaw,  Roll 

3.8.2.  Accuracy  in  Determining  Angles 


The  standard  deviation  variation  at  any  given 
centerline  station  ^ .001  in  Mach  number  over 
pressure  range  from  1/2  to  2 atmospheres.  Maximum 
pressure  error  estimated  to  be  within  1 .4  psf  for 
plenum  static  pressure  and 

Z-direction  : .002  difference  between  ceiling 
statics  and  center  line  at  .6  4M  4 .9 
X-direction  : ± .004  at  M * 1 .4 
± .002  at  M = 0.9 

optimum  model  location,  optimum  tunnel  control 
settings 

± 0.15°  at  M = 0.6 

.003,  usually  within  - 0.001 


6.7  to  32  x 10^  per  meter 
pressurization 

60  to  120°  F depending  on  M,  ,p.  and  ambient 
temperature  ** 

- 15°  plus  bent  sting  capability  and  360°  Roll 
mechanism 

Model  support  system  calibration  and  elastic 
deflections  good  to  - .03°  or  better 


3.9.  Organization  Operating  the  Tunnel  and 
Location  of  Tunnel 

3.10.  Who  is  to  be  Contacted  for  Additional 
Information 

3.11.  Literature  Concerning  this  Facility 


3.12.  Additional  Remarks 


Experimental  Investigations  Branch,  Aerodynamics 
Division,  NASA  Ames  Research  Center  ; Bldg. 227, 
Moffett  Field,  California  94035 

FRANK  STEINLE  Jr. , Assistant  Chief,  Exp.  Inv.  Br. 

N 227-5  Ames 

Ames  Research  Facilities  Summary,  1974  - and  NASA 
CR-1874  "An  Inventory  of  Aeronautical  Ground  Research 
Facilities",  Vol.  1 - Wind  Tunnels  - Pirrello  & al. 

Majority  of  noise  in  test  section  associated  with 
"organ"  tones  produced  by  slot-baffles  - Research 
underway  to  modify  baffles  to  eliminate  organ  mode. 


4.  Tests 

4.1.  Type  of  Tests 

4.2.  Blockage 

4.3.  Test  conditions 

4.3.1.  Angle  of  Attack 

4.3.2.  Mach  Number 

4.3.3.  Stagnation  Pressure 

4.3.4.  Reynolds  Number 

4.3.5.  Stagnation  Temperature 


steady  tests  : pressure,  drag 
0.17  per  cent 

(X  = 0 
0.6  to  1.0 
1.2  to  0.9  bar 
Rl  - 13.8  x 104 * 6 
305  to  307  K 


4.4.  Transition 

4.4.1.  Free  or  Fixed 

4.4.2.  Position  of  Free  Transition 

4.4.3.  Position  of  Fixed  Transition,  Width 
of  Strips,  Size  and  Type  of 
Roughness  Elements 

4.4.4.  Were  Checks  Made  to  Determine  if 
Transition  Occurred  at  Trip 
Locations  ? 


fixed 

on  the  nose  at  x m 72.7  mm.ballotini  (glass  beads) 
0.12  mm  in  diameter. 

yes,  sublimination  technique 


4.5.  Bending  or  Torsion  Under  Load 

4.6.  Were  Different  Sized  Models  Used  in 
Wind  Tunnel  Investigation  ? 


five  geometrically  similar  bodies 
body  I Cl  C2  C3  C4  C5 


length 

(m.) 


0.31  0.40  0.51  0.66 


1.06 
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V 


4.7*  Areas  and  Lengths  Used  to  Form 
Coefficients 

4.8.  References  on  Tests 
4.9*  Related  Reports 

5 . Instrumentation 

5.1.  Surface  Pressure  Measurements 

5.1.1.  Pressure  Orifices 

5.1.2.  Geometry  of  Orifices 

5.1.3.  Type  of  Pressure  Transducer  and 
Scanning  Devices  Used 

5.2.  Force  Measurements 

5.2.1.  Type  and  Location  of  Balance 

5.2.2.  Forces  and  Moments  that  Can  be 
Measured.  Maximum  Loads  and 
Accuracy 

6.  Data 

6.1 . Accuracy 

6.1.1.  Pressure  coefficients 

6.1.2.  Aerodynamic  Coefficients 

6.2.  Wall  Interference  Corrections 

6.3.  Data  Presentation 

6.3.1.  Aerodynamic  Coefficients 
6.3*2.  Surface  Pressure  Coefficients 

6.4.  Were  Tests  Carried  Out  in  Different 
Facilities  on  the  Current  Model  ? If 
so,  What  Facilities.  Are  Data  Included 
In  Present  Data  Base  ? 


for  the  drag  coefficient  : 

S = 0.005696  m^  (base  area) 


44  pressure  orifices  on  vertical  generator 
40  pressure  orifices  on  horizontal  generator 
1 base  pressure  orifice  (table  l) 

0.6  mm  in  diameter,  perpendicular  to  body  surface 
48  ports  scanivalve  plus  transducer  25  psi 


internal  balance 
6 components  balance 


Adf=  1 0.014 

ACfl=  ± 0.002 

none,  because  of  very  small  blockage  (0.17  per  cent) 

table  2 : drag  coefficient 
table  2 : local  f/^i, 

figures  1,2  : local  Mach  number  distribution 

tests  were  carried  out  in  5 transonic  wind-tunnels 
(ref.  1 , 2,  3)  not  included  in  present  data  base. 

The  data  from  these  wind-tunnels  (l6T  AEDC,  1 1 T NASA 
6T  S2  Modane)  agree, except  in  rare  instances,  within 
the  data  accuracy  at  all  Mach  numbers  up  to  1.0. 
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List  of  Symbols 
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C 

L 

M 

M 

P 


A 

P 


local 


Pi 

r 


s 


z 

OC 


draf  coefficient  corrected  to  zero  base  drag 
pressure  coefficient 
body  length 

Mach  number  (test  section) 
local  Mach  number  (on  the  body) 
local  static  pressure  (on  the  body) 
stagnation  pressure 
body  radius  at  x (mm)  (table  l) 

Reynolds  number  (based  on  l) 
base  area 

abscissa  along  body  axis  (mm)  (table  l) 
angle  of  attack 
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14.  Abstract 
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The  economical  advantages  of  applying  transonic  flow  technology  to  aircraft  design 
has  created  a large  number  of  computational  methods  to  predict  and  analyse  transonic 
flows.  The  proof  of  validity  and  the  refinement  of  such  methods  depend  primarily 
on  experimental  results.  Consequently  errors  inherent  to  data  generated  by  any 
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To  aid  in  the  development  and  refinement  of  computational  methods  and  to  improve 
their  applicability  and  compatibility  an  EXPERIMENTAL  DATA  BASE  was  established, 
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To  aid  in  the  development  and  refinement  of  computational  methods  and  to  improve  To  aid  in  the  development  and  refinement  of  computational  methods  and  to  improve 
their  applicability  and  compatibility  an  EXPERIMENTAL  DATA  BASE  was  their  applicability  and  compatibility  an  EXPERIMENTAL  DATA  BASE  was 
established,  presenting  selected  test  results  and  detailed  geometric  descriptions  of  established,  presenting  selected  test  results  and  detailed  geometric  descriptions  of 
respresentative  airfoil,  wing,  wing-body  and  body-alone  configurations.  In  addition,  respresentative  airfoil,  wing,  wing-body  and  body-alone  configurations.  In  addition, 
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